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PART 20 - STANDARDS FOR PROTECTION AGAINST RADIATION

Authority: Atomic Energy Act of 1954, secs. 11, 53, 63, 65, 81, 103, 104, 161, 170H, 182, 186, 223, 234, 274, 1701
(42 U.S.C. 2014, 2073, 2093, 2095, 2111, 2133, 2134, 2201, 2210h, 2232, 2236, 2273, 2282, 2021, 2297f); Energy
Reorganization Act of 1974, secs. 201, 202 (42 U.S.C. 5841, 5842); Low-Level Radioactive Waste Policy

Subpart A - General Provisions

Source: 56 FR 23391, May 21, 1991, unless otherwise noted.

§ 20.1001 Purpose.

(a) The regulations in this part establish standards for protection against ionizing radiation resulting from
activities conducted under licenses issued by the Nuclear Regulatory Commission. These regulations are
issued under the Atomic Energy Act of 1954, as amended, and the Energy Reorganization Act of 1974, as
amended.

(b) Itis the purpose of the regulations in this part to control the receipt, possession, use, transfer, and
disposal of licensed material by any licensee in such a manner that the total dose to an individual
(including doses resulting from licensed and unlicensed radioactive material and from radiation sources
other than background radiation) does not exceed the standards for protection against radiation
prescribed in the regulations in this part. However, nothing in this part shall be construed as limiting
actions that may be necessary to protect health and safety.

§20.1002 Scope.

The regulations in this part apply to persons licensed by the Commission to receive, possess, use, transfer, or
dispose of byproduct, source, or special nuclear material or to operate a production or utilization facility under parts

limits in this part do not apply to doses due to background radiation, to exposure of patients to radiation for the
purpose of medical diagnosis or therapy, to exposure from individuals administered radioactive material and
released under § 35.75, or to exposure from voluntary participation in medical research programs.

[72 FR 49485, Aug. 28, 2007]

§ 20.1003 Definitions.
As used in this part:
Absorbed dose means the energy imparted by ionizing radiation per unit mass of irradiated material. The units
of absorbed dose are the rad and the gray (Gy).
Accelerator-produced radioactive material means any material made radioactive by a particle accelerator.

Act means the Atomic Energy Act of 1954 (42 U.S.C. 2011 et seq.), as amended.
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Activity is the rate of disintegration (transformation) or decay of radioactive material. The units of activity are
the curie (Ci) and the becquerel (Bq).

Adult means an individual 18 or more years of age.

Airborne radioactive material means radioactive material dispersed in the air in the form of dusts, fumes,
particulates, mists, vapors, or gases.

Airborne radioactivity area means a room, enclosure, or area in which airborne radioactive materials, composed
wholly or partly of licensed material, exist in concentrations -

(1) Inexcess of the derived air concentrations (DACs) specified in appendix B, to §§ 20.1001-20.2401, or

(2) To such a degree that an individual present in the area without respiratory protective equipment
could exceed, during the hours an individual is present in a week, an intake of 0.6 percent of the
annual limit on intake (ALI) or 12 DAC-hours.

Air-purifying respirator means a respirator with an air-purifying filter, cartridge, or canister that removes specific
air contaminants by passing ambient air through the air-purifying element.

ALARA (acronym for “as low as is reasonably achievable”) means making every reasonable effort to maintain
exposures to radiation as far below the dose limits in this part as is practical consistent with the purpose
for which the licensed activity is undertaken, taking into account the state of technology, the economics
of improvements in relation to state of technology, the economics of improvements in relation to benefits
to the public health and safety, and other societal and socioeconomic considerations, and in relation to
utilization of nuclear energy and licensed materials in the public interest.

Annual limit on intake (ALI) means the derived limit for the amount of radioactive material taken into the body of
an adult worker by inhalation or ingestion in a year. ALl is the smaller value of intake of a given
radionuclide in a year by the reference man that would result in a committed effective dose equivalent of
5 rems (0.05 Sv) or a committed dose equivalent of 50 rems (0.5 Sv) to any individual organ or tissue. (ALI
values for intake by ingestion and by inhalation of selected radionuclides are given in table 1, columns 1
and 2, of appendix B to §§ 20.1001-20.2401).

Assigned protection factor (APF) means the expected workplace level of respiratory protection that would be
provided by a properly functioning respirator or a class of respirators to properly fitted and trained users.
Operationally, the inhaled concentration can be estimated by dividing the ambient airborne concentration
by the APF.

Atmosphere-supplying respirator means a respirator that supplies the respirator user with breathing air from a
source independent of the ambient atmosphere, and includes supplied-air respirators (SARs) and self-
contained breathing apparatus (SCBA) units.

Background radiation means radiation from cosmic sources; naturally occurring radioactive material, including
radon (except as a decay product of source or special nuclear material); and global fallout as it exists in
the environment from the testing of nuclear explosive devices or from past nuclear accidents such as
Chernobyl that contribute to background radiation and are not under the control of the licensee.
“Background radiation” does not include radiation from source, byproduct, or special nuclear materials
regulated by the Commission.

Bioassay (radiobioassay) means the determination of kinds, quantities or concentrations, and, in some cases,
the locations of radioactive material in the human body, whether by direct measurement (in vivo counting)
or by analysis and evaluation of materials excreted or removed from the human body.
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Byproduct material means -

(1) Any radioactive material (except special nuclear material) yielded in, or made radioactive by,
exposure to the radiation incident to the process of producing or using special nuclear material;

(2) The tailings or wastes produced by the extraction or concentration of uranium or thorium from ore
processed primarily for its source material content, including discrete surface wastes resulting from
uranium solution extraction processes. Underground ore bodies depleted by these solution
extraction operations do not constitute “byproduct material” within this definition;

(3)

(i) Any discrete source of radium-226 that is produced, extracted, or converted after extraction,
before, on, or after August 8, 2005, for use for a commercial, medical, or research activity; or

(ii) Any material that -
(A) Has been made radioactive by use of a particle accelerator; and

(B) Is produced, extracted, or converted after extraction, before, on, or after August 8, 2005, for
use for a commercial, medical, or research activity; and

(4) Any discrete source of naturally occurring radioactive material, other than source material, that -

(i) The Commission, in consultation with the Administrator of the Environmental Protection
Agency, the Secretary of Energy, the Secretary of Homeland Security, and the head of any other
appropriate Federal agency, determines would pose a threat similar to the threat posed by a

discrete source of radium-226 to the public health and safety or the common defense and
security; and

(ii) Before, on, or after August 8, 2005, is extracted or converted after extraction for use in a
commercial, medical, or research activity.

Class (or lung class or inhalation class) means a classification scheme for inhaled material according to its rate
of clearance from the pulmonary region of the lung. Materials are classified as D, W, or Y, which applies to

a range of clearance half-times: for Class D (Days) of less than 10 days, for Class W (Weeks) from 10 to
100 days, and for Class Y (Years) of greater than 100 days.

Collective dose is the sum of the individual doses received in a given period of time by a specified population
from exposure to a specified source of radiation.

Commission means the Nuclear Regulatory Commission or its duly authorized representatives.

Committed dose equivalent (Hts0) means the dose equivalent to organs or tissues of reference (T) that will be

received from an intake of radioactive material by an individual during the 50-year period following the
intake.

Committed effective dose equivalent (H 50) is the sum of the products of the weighting factors applicable to

each of the body organs or tissues that are irradiated and the committed dose equivalent to these organs
or tissues (Hg 50 = £ Wt Hrs0).

Constraint (dose constraint) means a value above which specified licensee actions are required.

Controlled area means an area, outside of a restricted area but inside the site boundary, access to which can be
limited by the licensee for any reason.
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Critical Group means the group of individuals reasonably expected to receive the greatest exposure to residual
radioactivity for any applicable set of circumstances.

Declared pregnant woman means a woman who has voluntarily informed the licensee, in writing, of her
pregnancy and the estimated date of conception. The declaration remains in effect until the declared
pregnant woman withdraws the declaration in writing or is no longer pregnant.

Decommission means to remove a facility or site safely from service and reduce residual radioactivity to a level
that permits -

(1) Release of the property for unrestricted use and termination of the license; or
(2) Release of the property under restricted conditions and the termination of the license.

Deep-dose equivalent (Hg), which applies to external whole-body exposure, is the dose equivalent at a tissue
depth of 1 cm (1000 mg/cm?).

Demand respirator means an atmosphere-supplying respirator that admits breathing air to the facepiece only
when a negative pressure is created inside the facepiece by inhalation.

Department means the Department of Energy established by the Department of Energy Organization Act (Pub. L.
95-91, 91 Stat. 565, 42 U.S.C. 7101 et seq.) to the extent that the Department, or its duly authorized
representatives, exercises functions formerly vested in the U.S. Atomic Energy Commission, its Chairman,
members, officers, and components and transferred to the U.S. Energy Research and Development
Administration and to the Administrator thereof pursuant to sections 104 (b), (c), and (d) of the Energy
Reorganization Act of 1974 (Pub. L. 93-438, 88 Stat. 1233 at 1237, 42 U.S.C. 5814) and retransferred to

the Secretary of Energy pursuant to section 301(a) of the Department of Energy Organization Act (Pub. L.
95-91, 91 Stat 565 at 577-578,42 U.S.C. 7151).

Derived air concentration (DAC) means the concentration of a given radionuclide in air which, if breathed by the
reference man for a working year of 2,000 hours under conditions of light work (inhalation rate 1.2 cubic
meters of air per hour), results in an intake of one ALI. DAC values are given in table 1, column 3, of
appendix B to §§ 20.1001-20.2401.

Derived air concentration-hour (DAC-hour) is the product of the concentration of radioactive material in air
(expressed as a fraction or multiple of the derived air concentration for each radionuclide) and the time of
exposure to that radionuclide, in hours. A licensee may take 2,000 DAC-hours to represent one ALI,
equivalent to a committed effective dose equivalent of 5 rems (0.05 Sv).

Discrete source means a radionuclide that has been processed so that its concentration within a material has
been purposely increased for use for commercial, medical, or research activities.

Disposable respirator means a respirator for which maintenance is not intended and that is designed to be
discarded after excessive breathing resistance, sorbent exhaustion, physical damage, or end-of-service-
life renders it unsuitable for use. Examples of this type of respirator are a disposable half-mask respirator
or a disposable escape-only self-contained breathing apparatus (SCBA).

Distinguishable from background means that the detectable concentration of a radionuclide is statistically
different from the background concentration of that radionuclide in the vicinity of the site or, in the case of
structures, in similar materials using adequate measurement technology, survey, and statistical
techniques.
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Dose or radiation dose is a generic term that means absorbed dose, dose equivalent, effective dose equivalent,
committed dose equivalent, committed effective dose equivalent, or total effective dose equivalent, as
defined in other paragraphs of this section.

Dose equivalent (Ht) means the product of the absorbed dose in tissue, quality factor, and all other necessary
modifying factors at the location of interest. The units of dose equivalent are the rem and sievert (Sv).

Dosimetry processor means an individual or organization that processes and evaluates individual monitoring
equipment in order to determine the radiation dose delivered to the equipment.

Effective dose equivalent (Hg) is the sum of the products of the dose equivalent to the organ or tissue (Ht) and
the weighting factors (wt) applicable to each of the body organs or tissues that are irradiated (Hg = £ wt

H1).
Embryo/fetus means the developing human organism from conception until the time of birth.

Entrance or access point means any location through which an individual could gain access to radiation areas or
to radioactive materials. This includes entry or exit portals of sufficient size to permit human entry,
irrespective of their intended use.

Exposure means being exposed to ionizing radiation or to radioactive material.
External dose means that portion of the dose equivalent received from radiation sources outside the body.
Extremity means hand, elbow, arm below the elbow, foot, knee, or leg below the knee.

Filtering facepiece (dust mask) means a negative pressure particulate respirator with a filter as an integral part
of the facepiece or with the entire facepiece composed of the filtering medium, not equipped with
elastomeric sealing surfaces and adjustable straps.

Fit factor means a quantitative estimate of the fit of a particular respirator to a specific individual, and typically
estimates the ratio of the concentration of a substance in ambient air to its concentration inside the
respirator when worn.

Fit test means the use of a protocol to qualitatively or quantitatively evaluate the fit of a respirator on an
individual.

Generally applicable environmental radiation standards means standards issued by the Environmental Protection
Agency (EPA) under the authority of the Atomic Energy Act of 1954, as amended, that impose limits on
radiation exposures or levels, or concentrations or quantities of radioactive material, in the general
environment outside the boundaries of locations under the control of persons possessing or using
radioactive material.

Government agency means any executive department, commission, independent establishment, corporation
wholly or partly owned by the United States of America, which is an instrumentality of the United States,
or any board, bureau, division, service, office, officer, authority, administration, or other establishment in
the executive branch of the Government.

Gray [See § 20.1004].

Helmet means a rigid respiratory inlet covering that also provides head protection against impact and
penetration.
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High radiation area means an area, accessible to individuals, in which radiation levels from radiation sources
external to the body could result in an individual receiving a dose equivalent in excess of 0.1 rem (1 mSv)
in 1 hour at 30 centimeters from the radiation source or 30 centimeters from any surface that the
radiation penetrates.

Hood means a respiratory inlet covering that completely covers the head and neck and may also cover portions
of the shoulders and torso.

Individual means any human being.
Individual monitoring means -
(1) The assessment of dose equivalent by the use of devices designed to be worn by an individual;

(2) The assessment of committed effective dose equivalent by bioassay (see Bioassay) or by
determination of the time-weighted air concentrations to which an individual has been exposed, i.e.,
DAC-hours; or

(3) The assessment of dose equivalent by the use of survey data.

Individual monitoring devices (individual monitoring equipment) means devices designed to be worn by a single
individual for the assessment of dose equivalent such as film badges, thermoluminescence dosimeters
(TLDs), pocket ionization chambers, and personal (“lapel”) air sampling devices.

Internal dose means that portion of the dose equivalent received from radioactive material taken into the body.

Lens dose equivalent (LDE) applies to the external exposure of the lens of the eye and is taken as the dose
equivalent at a tissue depth of 0.3 centimeter (300 mg/cm?).

License means a license issued under the regulations in parts 30 through 36, 39, 40, 50, 60, 61, 63, 70, or 72 of
this chapter.

Licensed material means source material, special nuclear material, or byproduct material received, possessed,
used, transferred or disposed of under a general or specific license issued by the Commission.

Licensee means the holder of a license.
Limits (dose limits) means the permissible upper bounds of radiation doses.
Loose-fitting facepiece means a respiratory inlet covering that is designed to form a partial seal with the face.

Lost or missing licensed material means licensed material whose location is unknown. It includes material that
has been shipped but has not reached its destination and whose location cannot be readily traced in the
transportation system.

Member of the public means any individual except when that individual is receiving an occupational dose.
Minor means an individual less than 18 years of age.

Monitoring (radiation monitoring, radiation protection monitoring) means the measurement of radiation levels,
concentrations, surface area concentrations or quantities of radioactive material and the use of the
results of these measurements to evaluate potential exposures and doses.

Nationally tracked source is a sealed source containing a quantity equal to or greater than Category 1 or
Category 2 levels of any radioactive material listed in Appendix E of this part. In this context a sealed
source is defined as radioactive material that is sealed in a capsule or closely bonded, in a solid form and
which is not exempt from regulatory control. It does not mean material encapsulated solely for disposal,
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or nuclear material contained in any fuel assembly, subassembly, fuel rod, or fuel pellet. Category 1
nationally tracked sources are those containing radioactive material at a quantity equal to or greater than
the Category 1 threshold. Category 2 nationally tracked sources are those containing radioactive material
at a quantity equal to or greater than the Category 2 threshold but less than the Category 1 threshold.

Negative pressure respirator (tight fitting) means a respirator in which the air pressure inside the facepiece is
negative during inhalation with respect to the ambient air pressure outside the respirator.

Nonstochastic effect means health effects, the severity of which varies with the dose and for which a threshold
is believed to exist. Radiation-induced cataract formation is an example of a nonstochastic effect (also
called a deterministic effect).

NRC means the Nuclear Regulatory Commission or its duly authorized representatives.

Occupational dose means the dose received by an individual in the course of employment in which the
individual's assigned duties involve exposure to radiation or to radioactive material from licensed and
unlicensed sources of radiation, whether in the possession of the licensee or other person. Occupational
dose does not include doses received from background radiation, from any medical administration the
individual has received, from exposure to individuals administered radioactive material and released
under § 35.75, from voluntary participation in medical research programs, or as a member of the public.

Particle accelerator means any machine capable of accelerating electrons, protons, deuterons, or other charged
particles in a vacuum and of discharging the resultant particulate or other radiation into a medium at
energies usually in excess of 1 megaelectron volt. For purposes of this definition, “accelerator” is an
equivalent term.

Person means -

(1) Any individual, corporation, partnership, firm, association, trust, estate, public or private institution,
group, Government agency other than the Commission or the Department of Energy (except that the
Department shall be considered a person within the meaning of the regulations in 10 CFR chapter |
to the extent that its facilities and activities are subject to the licensing and related regulatory
authority of the Commission under section 202 of the Energy Reorganization Act of 1974 (88 Stat.
1244), the Uranium Mill Tailings Radiation Control Act of 1978 (92 Stat. 3021), the Nuclear Waste
Policy Act of 1982 (96 Stat. 2201), and section 3(b)(2) of the Low-Level Radioactive Waste Policy
Amendments Act of 1985 (99 Stat. 1842)), any State or any political subdivision of or any political
entity within a State, any foreign government or nation or any political subdivision of any such
government or nation, or other entity; and

(2) Any legal successor, representative, agent, or agency of the foregoing.

Planned special exposure means an infrequent exposure to radiation, separate from and in addition to the
annual dose limits.

Positive pressure respirator means a respirator in which the pressure inside the respiratory inlet covering
exceeds the ambient air pressure outside the respirator.

Powered air-purifying respirator (PAPR) means an air-purifying respirator that uses a blower to force the ambient
air through air-purifying elements to the inlet covering.

Pressure demand respirator means a positive pressure atmosphere-supplying respirator that admits breathing
air to the facepiece when the positive pressure is reduced inside the facepiece by inhalation.
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Public dose means the dose received by a member of the public from exposure to radiation or to radioactive
material released by a licensee, or to any other source of radiation under the control of a licensee. Public
dose does not include occupational dose or doses received from background radiation, from any medical
administration the individual has received, from exposure to individuals administered radioactive material
and released under § 35.75, or from voluntary participation in medical research programs.

Qualitative fit test (QLFT) means a pass/fail fit test to assess the adequacy of respirator fit that relies on the
individual's response to the test agent.

Quality Factor (Q) means the modifying factor (listed in tables 1004(b).1 and 1004(b).2 of § 20.1004) that is
used to derive dose equivalent from absorbed dose.

Quantitative fit test (QNFT) means an assessment of the adequacy of respirator fit by numerically measuring the
amount of leakage into the respirator.

Quarter means a period of time equal to one-fourth of the year observed by the licensee (approximately 13
consective weeks), providing that the beginning of the first quarter in a year coincides with the starting
date of the year and that no day is omitted or duplicated in consecutive quarters.

Rad  (See § 20.1004).

Radiation (ionizing radiation) means alpha particles, beta particles, gamma rays, x-rays, neutrons, high-speed
electrons, high-speed protons, and other particles capable of producing ions. Radiation, as used in this
part, does not include non-ionizing radiation, such as radio- or microwaves, or visible, infrared, or
ultraviolet light.

Radiation area means an area, accessible to individuals, in which radiation levels could result in an individual
receiving a dose equivalent in excess of 0.005 rem (0.05 mSv) in 1 hour at 30 centimeters from the
radiation source or from any surface that the radiation penetrates.

Reference man means a hypothetical aggregation of human physical and physiological characteristics arrived at
by international consensus. These characteristics may be used by researchers and public health workers
to standardize results of experiments and to relate biological insult to a common base.

Rem (See § 20.1004).

Residual radioactivity means radioactivity in structures, materials, soils, groundwater, and other media at a site
resulting from activities under the licensee's control. This includes radioactivity from all licensed and
unlicensed sources used by the licensee, but excludes background radiation. It also includes radioactive
materials remaining at the site as a result of routine or accidental releases of radioactive material at the
site and previous burials at the site, even if those burials were made in accordance with the provisions of
10 CFR part 20.

Respiratory protective device means an apparatus, such as a respirator, used to reduce the individual's intake of

airborne radioactive materials.

Restricted area means an area, access to which is limited by the licensee for the purpose of protecting
individuals against undue risks from exposure to radiation and radioactive materials. Restricted area does
not include areas used as residential quarters, but separate rooms in a residential building may be set
apart as a restricted area.

Sanitary sewerage means a system of public sewers for carrying off waste water and refuse, but excluding
sewage treatment facilities, septic tanks, and leach fields owned or operated by the licensee.
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Self-contained breathing apparatus (SCBA) means an atmosphere-supplying respirator for which the breathing
air source is designed to be carried by the user.

Shallow-dose equivalent (Hs), which applies to the external exposure of the skin of the whole body or the skin of
an extremity, is taken as the dose equivalent at a tissue depth of 0.007 centimeter (7 mg/cm?).

Site boundary means that line beyond which the land or property is not owned, leased, or otherwise controlled by
the licensee.

Source material means -
(1) Uranium or thorium or any combination of uranium and thorium in any physical or chemical form; or

(2) Ores that contain, by weight, one-twentieth of 1 percent (0.05 percent), or more, of uranium, thorium,
or any combination of uranium and thorium. Source material does not include special nuclear
material.

Special nuclear material means -

(1) Plutonium, uranium-233, uranium enriched in the isotope 233 or in the isotope 235, and any other
material that the Commission, pursuant to the provisions of section 51 of the Act, determines to be
special nuclear material, but does not include source material; or

(2) Any material artificially enriched by any of the foregoing but does not include source material.

Stochastic effects means health effects that occur randomly and for which the probability of the effect
occurring, rather than its severity, is assumed to be a linear function of dose without threshold. Hereditary
effects and cancer incidence are examples of stochastic effects.

Supplied-air respirator (SAR) or airline respirator means an atmosphere-supplying respirator for which the source
of breathing air is not designed to be carried by the user.

Survey means an evaluation of the radiological conditions and potential hazards incident to the production, use,
transfer, release, disposal, or presence of radioactive material or other sources of radiation. When
appropriate, such an evaluation includes a physical survey of the location of radioactive material and
measurements or calculations of levels of radiation, or concentrations or quantities of radioactive
material present.

Tight-fitting facepiece means a respiratory inlet covering that forms a complete seal with the face.

Total Effective Dose Equivalent (TEDE) means the sum of the effective dose equivalent (for external exposures)
and the committed effective dose equivalent (for internal exposures).

Unrestricted area means an area, access to which is neither limited nor controlled by the licensee.

Uranium fuel cycle means the operations of milling of uranium ore, chemical conversion of uranium, isotopic
enrichment of uranium, fabrication of uranium fuel, generation of electricity by a light-water-cooled
nuclear power plant using uranium fuel, and reprocessing of spent uranium fuel to the extent that these
activities directly support the production of electrical power for public use. Uranium fuel cycle does not
include mining operations, operations at waste disposal sites, transportation of radioactive material in
support of these operations, and the reuse of recovered non-uranium special nuclear and byproduct
materials from the cycle.
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User seal check (fit check) means an action conducted by the respirator user to determine if the respirator is
properly seated to the face. Examples include negative pressure check, positive pressure check, irritant
smoke check, or isoamyl acetate check.

Very high radiation area means an area, accessible to individuals, in which radiation levels from radiation
sources external to the body could result in an individual receiving an absorbed dose in excess of 500
rads (5 grays) in 1 hour at 1 meter from a radiation source or 1 meter from any surface that the radiation
penetrates.

Note: At very high doses received at high dose rates, units of absorbed dose (e.g., rads and grays)
are appropriate, rather than units of dose equivalent (e.g., rems and sieverts)).

Waste means those low-level radioactive wastes containing source, special nuclear, or byproduct material that
are acceptable for disposal in a land disposal facility. For the purposes of this definition, low-level
radioactive waste means radioactive waste not classified as high-level radioactive waste, transuranic
waste, spent nuclear fuel, or byproduct material as defined in paragraphs (2), (3), and (4) of the definition
of Byproduct material set forth in this section.

Week means 7 consecutive days starting on Sunday.

Weighting factor wr, for an organ or tissue (T) is the proportion of the risk of stochastic effects resulting from
irradiation of that organ or tissue to the total risk of stochastic effects when the whole body is irradiated
uniformly. For calculating the effective dose equivalent, the values of wy are:

Organ Dose Weighting Factors

Organ or tissue Wt
Gonads 0.25
Breast 0.15
Red bone marrow 0.12
Lung 0.12
Thyroid 0.03
Bone surfaces 0.03
Remainder 10.30
Whole Body 21.00

10.30 results from 0.06 for each of 5 “remainder” organs (excluding the skin and the lens of the
eye) that receive the highest doses.

2 For the purpose of weighting the external whole body dose (for adding it to the internal dose), a
single weighting factor, wt = 1.0, has been specified. The use of other weighting factors for external

exposure will be approved on a case-by-case basis until such time as specific guidance is issued.

Whole body means, for purposes of external exposure, head, trunk (including male gonads), arms above the
elbow, or legs above the knee.
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Working level (WL) is any combination of short-lived radon daughters (for radon-222: polonium-218, lead-214,
bismuth-214, and polonium-214; and for radon-220: polonium-216, lead-212, bismuth-212, and
polonium-212) in 1 liter of air that will result in the ultimate emission of 1.3 x 10° MeV of potential alpha
particle energy.

Working level month (WLM) means an exposure to 1 working level for 170 hours (2,000 working hours per year/
12 months per year = approximately 170 hours per month).

Year means the period of time beginning in January used to determine compliance with the provisions of this
part. The licensee may change the starting date of the year used to determine compliance by the licensee
provided that the change is made at the beginning of the year and that no day is omitted or duplicated in
consecutive years.

[56 FR 23391, May 21, 1991, as amended at 57 FR 57878, Dec. 8, 1992; 58 FR 7736, Feb. 9, 1993; 60 FR 36043, July 13, 1995; 60
FR 48625, Sept. 20, 1995; 61 FR 65127, Dec. 10, 1996; 62 FR 4133, Jan. 29, 1997, 62 FR 39087, July 21, 1997; 63 FR 39481, July
23, 1998; 64 FR 54556, Oct. 7, 1999; 66 FR 55789, Nov. 2, 2001; 67 FR 16304, Apr. 5, 2002; 67 FR 20370, Apr. 24, 2002; 67 FR
62872, Oct. 9, 2002; 71 FR 65707, Nov. 8, 2006; 72 FR 55921, Oct. 1, 2007; 72 FR 68058, Dec. 4, 2007; 74 FR 62680, Dec. 1, 2009]
§ 20.1004 Units of radiation dose.

(a) Definitions. As used in this part, the units of radiation dose are:

Gray (Gy) is the Sl unit of absorbed dose. One gray is equal to an absorbed dose of 1 Joule/kilogram (100
rads).

Rad is the special unit of absorbed dose. One rad is equal to an absorbed dose of 100 ergs/gram or 0.01
joule/kilogram (0.01 gray).

Rem is the special unit of any of the quantities expressed as dose equivalent. The dose equivalent in rems
is equal to the absorbed dose in rads multiplied by the quality factor (1 rem = 0.01 sievert).

Sievert is the Sl unit of any of the quantities expressed as dose equivalent. The dose equivalent in sieverts
is equal to the absorbed dose in grays multiplied by the quality factor (1 Sv = 100 rems).

(b) As used in this part, the quality factors for converting absorbed dose to dose equivalent are shown in
table 1004(b).1.

Table 1004(b).1 - Quality Factors and Absorbed Dose Equivalencies

Quality .
. Absorbed dose equal to a unit
Type of radiation factor )
dose equivalent?®
Q)
X-, gamma, or beta radiation 1 1
Alpha particles, multiple-charged particles, fission fragments 20 0.05
and heavy particles of unknown charge
Neutrons of unknown energy 10 0.1
High-energy protons 10 0.1

a Absorbed dose in rad equal to 1 rem or the absorbed dose in gray equal to 1 sievert.
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(c) Ifitis more convenient to measure the neutron fluence rate than to determine the neutron dose equivalent
rate in rems per hour or sieverts per hour, as provided in paragraph (b) of this section, 1 rem (0.01 Sv) of
neutron radiation of unknown energies may, for purposes of the regulations in this part, be assumed to
result from a total fluence of 25 million neutrons per square centimeter incident upon the body. If
sufficient information exists to estimate the approximate energy distribution of the neutrons, the licensee
may use the fluence rate per unit dose equivalent or the appropriate Q value from table 1004(b).2 to
convert a measured tissue dose in rads to dose equivalent in rems.

Table 1004(b).2 - Mean Quality Factors, Q, and Fluence per Unit Dose
Equivalent for Monoenergetic Neutrons

Neutron energy Quality factor? Fluence per unit dose equivalent® (neutrons cm2
(MeV) Q) rem™")
(thermal) | 2.5x 1078 2 (980 x 10°
1x1077 2(980x10°
1%x107° 2 (810x 10°
1%x107° 2 (810x 10°
1x1074 2| 840 x10°
1x1073 2(980x10°
1%x1072 2.5|1010 x 108
1x107" 7.5|170 x 108
5% 107" 11 [39x10°
1 11|27 x10°
2.5 9|29 x10°
5 8]23x10°
7 7|24 x10°
10 6.5 | 24 x 10°
14 7.5|17 x 108
20 8|16 x10°
40 7|14 x10°
60 5.5(16x 10°
1% 102 4120x10°8
2 x 102 3.5/19x 108
3x102 3.5|16x10°8
4x102 3.5|14x10°8

a Value of quality factor (Q) at the point where the dose equivalent is maximum in a 30-cm diameter
cylinder tissue-equivalent phantom.

b Monoenergetic neutrons incident normally on a 30-cm diameter cylinder tissue-equivalent

phantom.
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§ 20.1005 Units of radioactivity.

For the purposes of this part, activity is expressed in the special unit of curies (Ci) or in the Sl unit of becquerels
(Bq), or their multiples, or disintegrations (transformations) per unit of time.

(a) One becquerel = 1 disintegration per second (s™).

(b) One curie = 3.7 x 10'9 disintegrations per second = 3.7 x 10'% becquerels = 2.22 x 10"2 disintegrations per
minute.

[56 FR 23391, May 21, 1991; 56 FR 61352, Dec. 3, 1991]

§ 20.1006 Interpretations.

Except as specifically authorized by the Commission in writing, no interpretation of the meaning of the regulations
in this part by an officer or employee of the Commission other than a written interpretation by the General Counsel
will be recognized to be binding upon the Commission.

§ 20.1007 Communications.

Unless otherwise specified, communications or reports concerning the regulations in this part should be addressed
to the Executive Director for Operations (EDO), and sent either by mail to the U.S. Nuclear Regulatory Commission,
Washington, DC 20555-0001; by hand delivery to the NRC's offices at 11555 Rockville Pike, Rockville, Maryland; or,
where practicable, by electronic submission, for example, via Electronic Information Exchange, or CD-ROM.
Electronic submissions must be made in a manner that enables the NRC to receive, read, authenticate, distribute,
and archive the submission, and process and retrieve it a single page at a time. Detailed guidance on making
electronic submissions can be obtained by visiting the NRC's Web site at http.//www.nrc.gov/site-help/e-

Nuclear Regulatory Commission, Washington, DC 20555-0001. The guidance discusses, among other topics, the
formats the NRC can accept, the use of electronic signatures, and the treatment of nonpublic information.

[68 FR 58801, Oct. 10, 2003, as amended at 74 FR 62680, Dec. 1, 2009; 80 FR 74979, Dec. 1, 2015]

§ 20.1008 Implementation.
(a) [Reserved]

(b) The applicable section of §§ 20.1001-20.2402 must be used in lieu of requirements in the standards for
protection against radiation in effect prior to January 1, 1994 that are cited in license conditions or
technical specifications, except as specified in paragraphs (c), (d), and (e) of this section. If the

requirements of this part are more restrictive than the existing license condition, then the licensee shall
comply with this part unless exempted by paragraph (d) of this section.

(c) Any existing license condition or technical specification that is more restrictive than a requirement in §§
20.1001-20.2402 remains in force until there is a technical specification change, license amendment, or

license renewal.

[l See §§ 20.1-20.602 codified as of January 1, 1993.
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(d) If alicense condition or technical specification exempted a licensee from a requirement in the standards
for protection against radiation in effect prior to January 1, 1994, it continues to exempt a licensee from
the corresponding provision of §§ 20.1001-20.2402.

(e) If alicense condition cites provisions in requirements in the standards for protection against radiation in
effect prior to January 1, 1994" and there are no corresponding provisions in §§ 20.1001-20.2402, then
the license condition remains in force until there is a technical specification change, license amendment,
or license renewal that modifies or removes this condition.

[59 FR 41643, Aug. 15, 1994]

§ 20.1009 Information collection requirements: OMB approval.

(a) The Nuclear Regulatory Commission has submitted the information collection requirements contained in
this part to the Office of Management and Budget (OMB) for approval as required by the Paperwork
Reduction Act (44 U.S.C. 3501 et seq.). The NRC may not conduct or sponsor, and a person is not required
to respond to, a collection of information unless it displays a currently valid OMB control number. OMB

has approved the information collection requirements contained in this part under control number
3150-0014.

(b) The approved information collection requirements contained in this part appear in §§ 20.1003, 20.1101,
20.1202, 20.1203, 20.1204, 20.1206, 20.1208, 20.1301, 20.1302, 20.1403, 20.1404, 20. 1406 20 1501
20 1601 20 1703 20 1901 20 1904 20 1905 20 1906 20 2002 20 2004 20 2005 20 2006 20 2102
20 2103 20 2104 20 21 05 20 2106 20 2107 20 21 08 20 21 1 0 20 2201 20 2202 20 2203 20 2204
20 2205 20 2206 20 2207 20 2301 and appendlx G to this part

(c) This part contains information collection requirements in addition to those approved under the control
number specified in paragraph (a) of this section. These information collection requirements and the
control numbers under which they are approved are as follows:

(1) In§20.2104, NRC Form 4 is approved under control number 3150-0005.
(2) In§§20.2106 and 20.2206, NRC Form 5 is approved under control number 3150-0006.

(3) In§20.2006 and appendix G to 10 CFR part 20, NRC Form 540 and 540A is approved under control
number 3150-0164.

(4) In§20.2006 and appendix G to 10 CFR part 20, NRC Form 541 and 541A is approved under control
number 3150-0166.

(5) In§20.2006 and appendix G to 10 CFR part 20, NRC Form 542 and 542A is approved under control
number 3150-0165.

(6) In§20.2207, NRC Form 748 is approved under control number 3150-0202.

[63 FR 50128, Sept. 21, 1998, as amended at 67 FR 67099, Nov. 4, 2002; 71 FR 65707, Nov. 8, 2006, 72 FR 55922, Oct. 1, 2007, 77
FR 39905 July 6,2012]

Subpart B - Radiation Protection Programs

Source: 56 FR 23396, May 21, 1991, unless otherwise noted.
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§ 20.1101 Radiation protection programs.

(a) Each licensee shall develop, document, and implement a radiation protection program commensurate
with the scope and extent of licensed activities and sufficient to ensure compliance with the provisions of
this part. (See § 20.2102 for recordkeeping requirements relating to these programs.)

(b) The licensee shall use, to the extent practical, procedures and engineering controls based upon sound
radiation protection principles to achieve occupational doses and doses to members of the public that are
as low as is reasonably achievable (ALARA).

(c) The licensee shall periodically (at least annually) review the radiation protection program content and
implementation.

(d) Toimplement the ALARA requirements of § 20.1101 (b), and notwithstanding the requirements in §
20.1301 of this part, a constraint on air emissions of radioactive material to the environment, excluding
Radon-222 and its daughters, shall be established by licensees other than those subject to § 50.34a, such
that the individual member of the public likely to receive the highest dose will not be expected to receive a
total effective dose equivalent in excess of 10 mrem (0.1 mSv) per year from these emissions. If a
licensee subject to this requirement exceeds this dose constraint, the licensee shall report the
exceedance as provided in § 20.2203 and promptly take appropriate corrective action to ensure against
recurrence.

[56 FR 23396, May 21, 1991, as amended at 61 FR 65127, Dec. 10, 1996; 63 FR 39482, July 23, 1998]

Subpart C - Occupational Dose Limits

Source: 56 FR 23396, May 21, 1991, unless otherwise noted.

§ 20.1201 Occupational dose limits for adults.

(a) The licensee shall control the occupational dose to individual adults, except for planned special exposures
under § 20.1206, to the following dose limits.

(1) Anannual limit, which is the more limiting of -
(i) The total effective dose equivalent being equal to 5 rems (0.05 Sv); or

(ii) The sum of the deep-dose equivalent and the committed dose equivalent to any individual
organ or tissue other than the lens of the eye being equal to 50 rems (0.5 Sv).

(2) The annual limits to the lens of the eye, to the skin of the whole body, and to the skin of the
extremities, which are:

(i) Alens dose equivalent of 15 rems (0.15 Sv), and

(ii) A shallow-dose equivalent of 50 rem (0.5 Sv) to the skin of the whole body or to the skin of any
extremity.
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(b) Doses received in excess of the annual limits, including doses received during accidents, emergencies,
and planned special exposures, must be subtracted from the limits for planned special exposures that the
individual may receive during the current year (see § 20.1206(e)(1)) and during the individual's lifetime
(see § 20.1206(e)(2))-

(c) When the external exposure is determined by measurement with an external personal monitoring device,
the deep-dose equivalent must be used in place of the effective dose equivalent, unless the effective dose
equivalent is determined by a dosimetry method approved by the NRC. The assigned deep-dose
equivalent must be for the part of the body receiving the highest exposure. The assigned shallow-dose
equivalent must be the dose averaged over the contiguous 10 square centimeters of skin receiving the
highest exposure. The deep-dose equivalent, lens-dose equivalent, and shallow-dose equivalent may be
assessed from surveys or other radiation measurements for the purpose of demonstrating compliance
with the occupational dose limits, if the individual monitoring device was not in the region of highest
potential exposure, or the results of individual monitoring are unavailable.

(d) Derived air concentration (DAC) and annual limit on intake (ALI) values are presented in table 1 of
appendix B to part 20 and may be used to determine the individual's dose (see § 20.2106) and to
demonstrate compliance with the occupational dose limits.

(e) In addition to the annual dose limits, the licensee shall limit the soluble uranium intake by an individual to
10 milligrams in a week in consideration of chemical toxicity (see footnote 3 of appendix B to part 20).

(f) The licensee shall reduce the dose that an individual may be allowed to receive in the current year by the
amount of occupational dose received while employed by any other person (see § 20.2104(e)).

[56 FR 23396, May 21, 1991, as amended at 60 FR 20185, Apr. 25, 1995; 63 FR 39482, July 23, 1998; 67 FR 16304, Apr. 5, 2002; 72
FR 68059, Dec. 4, 2007]

§ 20.1202 Compliance with requirements for summation of external and internal doses.

(a) If the licensee is required to monitor under both §§ 20.1502 (a) and (b), the licensee shall demonstrate
compliance with the dose limits by summing external and internal doses. If the licensee is required to
monitor only under § 20.1502(a) or only under § 20.1502(b), then summation is not required to
demonstrate compliance with the dose limits. The licensee may demonstrate compliance with the
requirements for summation of external and internal doses by meeting one of the conditions specified in
paragraph (b) of this section and the conditions in paragraphs (c) and (d) of this section.

(Note: The dose equivalents for the lens of the eye, the skin, and the extremities are not included in
the summation, but are subject to separate limits.)

(b) Intake by inhalation. If the only intake of radionuclides is by inhalation, the total effective dose equivalent
limit is not exceeded if the sum of the deep-dose equivalent divided by the total effective dose equivalent
limit, and one of the following, does not exceed unity:

(1) The sum of the fractions of the inhalation ALI for each radionuclide, or

(2) The total number of derived air concentration-hours (DAC-hours) for all radionuclides divided by
2,000, or
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(3) The sum of the calculated committed effective dose equivalents to all significantly irradiated!")
organs or tissues (T) calculated from bioassay data using appropriate biological models and
expressed as a fraction of the annual limit.

(c) Intake by oral ingestion. If the occupationally exposed individual also receives an intake of radionuclides
by oral ingestion greater than 10 percent of the applicable oral ALI, the licensee shall account for this
intake and include it in demonstrating compliance with the limits.

(d) Intake through wounds or absorption through skin. The licensee shall evaluate and, to the extent practical,
account for intakes through wounds or skin absorption.

Note: The intake through intact skin has been included in the calculation of DAC for hydrogen-3
and does not need to be further evaluated.

[56 FR 23396, May 21, 1991, as amended at 57 FR 57878, Dec. 8, 1992]

§ 20.1203 Determination of external dose from airborne radioactive material.

Licensees shall, when determining the dose from airborne radioactive material, include the contribution to the deep-
dose equivalent, lens dose equivalent, and shallow-dose equivalent from external exposure to the radioactive cloud
(see appendix B to part 20, footnotes 1 and 2).

Note: Airborne radioactivity measurements and DAC values should not be used as the primary
means to assess the deep-dose equivalent when the airborne radioactive material includes
radionuclides other than noble gases or if the cloud of airborne radioactive material is not
relatively uniform. The determination of the deep-dose equivalent to an individual should be based
upon measurements using instruments or individual monitoring devices.

[56 FR 23396, May 21, 1991, as amended at 60 FR 20185, Apr. 25, 1995; 63 FR 39482, July 23, 1998]

§ 20.1204 Determination of internal exposure.

(a) For purposes of assessing dose used to determine compliance with occupational dose equivalent limits,
the licensee shall, when required under § 20.1502, take suitable and timely measurements of -

(1) Concentrations of radioactive materials in air in work areas; or
(2) Quantities of radionuclides in the body; or

(3) Quantities of radionuclides excreted from the body; or

(4) Combinations of these measurements.

['] An organ or tissue is deemed to be significantly irradiated if, for that organ or tissue, the product of the
weighting factor, wr, and the committed dose equivalent, Hysp, per unit intake is greater than 10 percent of the
maximum weighted value of Hys, (i.e., Wt Hrs0) per unit intake for any organ or tissue.
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(b)

()

(d)

(f)

Unless respiratory protective equipment is used, as provided in § 20.1703, or the assessment of intake is
based on bioassays, the licensee shall assume that an individual inhales radioactive material at the
airborne concentration in which the individual is present.

When specific information on the physical and biochemical properties of the radionuclides taken into the
body or the behavior or the material in an individual is known, the licensee may -

(1) Use that information to calculate the committed effective dose equivalent, and, if used, the licensee
shall document that information in the individual's record; and

(2) Upon prior approval of the Commission, adjust the DAC or ALI values to reflect the actual physical
and chemical characteristics of airborne radioactive material (e.g., aerosol size distribution or
density); and

(3) Separately assess the contribution of fractional intakes of Class D, W, or Y compounds of a given
radionuclide (see appendix B to part 20) to the committed effective dose equivalent.

If the licensee chooses to assess intakes of Class Y material using the measurements given in §
20.1204(a)(2) or (3), the licensee may delay the recording and reporting of the assessments for periods
up to 7 months, unless otherwise required by §§ 20.2202 or 20.2203, in order to permit the licensee to
make additional measurements basic to the assessments.

If the identity and concentration of each radionuclide in a mixture are known, the fraction of the DAC
applicable to the mixture for use in calculating DAC-hours must be either -

(1) The sum of the ratios of the concentration to the appropriate DAC value (e.g., D, W, Y) from appendix
B to part 20 for each radio-nuclide in the mixture; or

(2) The ratio of the total concentration for all radionuclides in the mixture to the most restrictive DAC
value for any radionuclide in the mixture.

If the identity of each radionuclide in a mixture is known, but the concentration of one or more of the
radionuclides in the mixture is not known, the DAC for the mixture must be the most restrictive DAC of any
radionuclide in the mixture.

(g) When a mixture of radionuclides in air exists, licensees may disregard certain radionuclides in the mixture

if -

(1) The licensee uses the total activity of the mixture in demonstrating compliance with the dose limits
in § 20.1201 and in complying with the monitoring requirements in § 20.1502(b), and

(2) The concentration of any radionuclide disregarded is less than 10 percent of its DAC, and

(3) The sum of these percentages for all of the radionuclides disregarded in the mixture does not exceed
30 percent.

(1) Inorder to calculate the committed effective dose equivalent, the licensee may assume that the
inhalation of one ALI, or an exposure of 2,000 DAC-hours, results in a committed effective dose
equivalent of 5 rems (0.05 Sv) for radionuclides that have their ALIs or DACs based on the
committed effective dose equivalent.

10 CFR 20.1204(h)(1) (enhanced display) page 210f148


part-20
part-20
part-20
part-20

10 CFR Part 20 (up to date as of 12/02/2022)
Standards for Protection Against Radiation

10 CFR 20.1204(h)(2)

(2) When the ALI (and the associated DAC) is determined by the nonstochastic organ dose limit of 50
rems (0.5 Sv), the intake of radionuclides that would result in a committed effective dose equivalent
of 5 rems (0.05 Sv) (the stochastic ALI) is listed in parentheses in table 1 of appendix B to part 20. In
this case, the licensee may, as a simplifying assumption, use the stochastic ALls to determine
committed effective dose equivalent. However, if the licensee uses the stochastic ALls, the licensee
must also demonstrate that the limit in § 20.1201(a)(1)(ii) is met.

[56 FR 23396, May 21, 1991, as amended at 60 FR 20185, Apr. 25, 1995]

§ 20.1205 [Reserved]

§ 20.1206 Planned special exposures.

A licensee may authorize an adult worker to receive doses in addition to and accounted for separately from the
doses received under the limits specified in § 20.1201 provided that each of the following conditions is satisfied -

(a)

(b)

()

(d)

(e)

(9)

The licensee authorizes a planned special exposure only in an exceptional situation when alternatives that
might avoid the dose estimated to result from the planned special exposure are unavailable or
impractical.

The licensee (and employer if the employer is not the licensee) specifically authorizes the planned special
exposure, in writing, before the exposure occurs.

Before a planned special exposure, the licensee ensures that the individuals involved are -
(1) Informed of the purpose of the planned operation;

(2) Informed of the estimated doses and associated potential risks and specific radiation levels or other
conditions that might be involved in performing the task; and

(3) Instructed in the measures to be taken to keep the dose ALARA considering other risks that may be
present.

Prior to permitting an individual to participate in a planned special exposure, the licensee ascertains prior
doses as required by § 20.2104(b) during the lifetime of the individual for each individual involved.

Subject to § 20.1201(b), the licensee does not authorize a planned special exposure that would cause an
individual to receive a dose from all planned special exposures and all doses in excess of the limits to
exceed -

(1) The numerical values of any of the dose limits in § 20.1201(a) in any year; and

(2) Five times the annual dose limits in § 20.1201(a) during the individual's lifetime.

The licensee maintains records of the conduct of a planned special exposure in accordance with §
20.2105 and submits a written report in accordance with § 20.2204.

The licensee records the best estimate of the dose resulting from the planned special exposure in the
individual's record and informs the individual, in writing, of the dose within 30 days from the date of the
planned special exposure. The dose from planned special exposures is not to be considered in controlling
future occupational dose of the individual under § 20.1201(a) but is to be included in evaluations required

[56 FR 23396, May 21, 1991, as amended at 63 FR 39482, July 23, 1998]
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§ 20.1207 Occupational dose limits for minors.

The annual occupational dose limits for minors are 10 percent of the annual dose limits specified for adult workers
in § 20.1201.

§ 20.1208 Dose equivalent to an embryo/fetus.

(a) The licensee shall ensure that the dose equivalent to the embryo/fetus during the entire pregnancy, due to
the occupational exposure of a declared pregnant woman, does not exceed 0.5 rem (5 mSv). (For
recordkeeping requirements, see § 20.2106.)

(b) The licensee shall make efforts to avoid substantial variation above a uniform monthly exposure rate to a
declared pregnant woman so as to satisfy the limit in paragraph (a) of this section.

(c) The dose equivalent to the embryo/fetus is the sum of -
(1) The deep-dose equivalent to the declared pregnant woman; and

(2) The dose equivalent to the embryo/fetus resulting from radionuclides in the embryo/fetus and
radionuclides in the declared pregnant woman.

(d) If the dose equivalent to the embryo/fetus is found to have exceeded 0.5 rem (5 mSv), or is within 0.05
rem (0.5 mSv) of this dose, by the time the woman declares the pregnancy to the licensee, the licensee
shall be deemed to be in compliance with paragraph (a) of this section if the additional dose equivalent to
the embryo/fetus does not exceed 0.05 rem (0.5 mSv) during the remainder of the pregnancy.

[56 FR 23396, May 21, 1991, as amended at 63 FR 39482, July 23, 1998]

Subpart D - Radiation Dose Limits for Individual Members of the Public

Source: 56 FR 23398, May 21, 1991, unless otherwise noted.

§ 20.1301 Dose limits for individual members of the public.
(a) Each licensee shall conduct operations so that -

(1) The total effective dose equivalent to individual members of the public from the licensed operation
does not exceed 0.1 rem (1 mSv) in a year, exclusive of the dose contributions from background
radiation, from any medical administration the individual has received, from exposure to individuals
administered radioactive material and released under § 35.75, from voluntary participation in
medical research programs, and from the licensee's disposal of radioactive material into sanitary
sewerage in accordance with § 20.2003, and

(2) The dose in any unrestricted area from external sources, exclusive of the dose contributions from
patients administered radioactive material and released in accordance with § 35.75, does not
exceed 0.002 rem (0.02 millisievert) in any one hour.

(b) If the licensee permits members of the public to have access to controlled areas, the limits for members
of the public continue to apply to those individuals.

(c) Notwithstanding paragraph (a)(1) of this section, a licensee may permit visitors to an individual who

cannot be released, under § 35.75, to receive a radiation dose greater than 0.1 rem (1 mSv) if -
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(1) The radiation dose received does not exceed 0.5 rem (5 mSv); and

(2) The authorized user, as defined in 10 CFR Part 35, has determined before the visit that it is
appropriate.

(d) Alicensee or license applicant may apply for prior NRC authorization to operate up to an annual dose limit
for an individual member of the public of 0.5 rem (5 mSv). The licensee or license applicant shall include
the following information in this application:

(1) Demonstration of the need for and the expected duration of operations in excess of the limit in
paragraph (a) of this section;

(2) The licensee's program to assess and control dose within the 0.5 rem (5 mSv) annual limit; and
(3) The procedures to be followed to maintain the dose as low as is reasonably achievable.

(e) In addition to the requirements of this part, a licensee subject to the provisions of EPA's generally
applicable environmental radiation standards in 40 CFR part 190 shall comply with those standards.

(f) The Commission may impose additional restrictions on radiation levels in unrestricted areas and on the
total quantity of radionuclides that a licensee may release in effluents in order to restrict the collective
dose.

[56 FR 23398, May 21, 1991, as amended at 60 FR 48625, Sept. 20, 1995; 62 FR 4133, Jan. 29, 1997; 67 FR 20370, Apr. 24, 2002;
67 FR 62872, Oct. 9, 2002]

§ 20.1302 Compliance with dose limits for individual members of the public.

(a) The licensee shall make or cause to be made, as appropriate, surveys of radiation levels in unrestricted
and controlled areas and radioactive materials in effluents released to unrestricted and controlled areas to
demonstrate compliance with the dose limits for individual members of the public in § 20.1301.

(b) Alicensee shall show compliance with the annual dose limit in § 20.1301 by -

(1) Demonstrating by measurement or calculation that the total effective dose equivalent to the
individual likely to receive the highest dose from the licensed operation does not exceed the annual
dose limit; or

(2) Demonstrating that -

(i) The annual average concentrations of radioactive material released in gaseous and liquid
effluents at the boundary of the unrestricted area do not exceed the values specified in table 2
of appendix B to part 20; and

(ii) If an individual were continuously present in an unrestricted area, the dose from external
sources would not exceed 0.002 rem (0.02 mSv) in an hour and 0.05 rem (0.5 mSv) in a year.

(c) Upon approval from the Commission, the licensee may adjust the effluent concentration values in
appendix B to part 20, table 2, for members of the public, to take into account the actual physical and
chemical characteristics of the effluents (e.g., aerosol size distribution, solubility, density, radioactive
decay equilibrium, chemical form).

[56. FR 23398, May 21, 1991, 56 FR 61352, Dec. 3, 1991, as amended at 57 FR 57878, Dec. 8, 1992; 60 FR 20185, Apr. 25, 1995]
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Subpart E - Radiological Criteria for License Termination

Source: 62 FR 39088, July 21, 1997, unless otherwise noted.

§ 20.1401 General provisions and scope.

(a) The criteria in this subpart apply to the decommissioning of facilities licensed under parts 30, 40, 50, 52,
60, 61, 63, 70, and 72 of this chapter, and release of part of a facility or site for unrestricted use in

criteria apply only to ancillary surface facilities that support radioactive waste disposal activities. The

criteria do not apply to uranium and thorium recovery facilities already subject to appendix A to 10 CFR
part 40 or the uranium solution extraction facilities.

(b) The criteria in this subpart do not apply to sites which:

(1) Have been decommissioned prior to the effective date of the rule in accordance with criteria

identified in the Site Decommissioning Management Plan (SDMP) Action Plan of April 16, 1992 (57
FR13389);

(2) Have previously submitted and received Commission approval on a license termination plan (LTP) or
decommissioning plan that is compatible with the SDMP Action Plan criteria; or

(3) Submit a sufficient LTP or decommissioning plan before August 20, 1998 and such LTP or
decommissioning plan is approved by the Commission before August 20, 1999 and in accordance
with the criteria identified in the SDMP Action Plan, except that if an EIS is required in the submittal,
there will be a provision for day-for-day extension.

(c) After a site has been decommissioned and the license terminated in accordance with the criteria in this
subpart, or after part of a facility or site has been released for unrestricted use in accordance with § 50.83
of this chapter and in accordance with the criteria in this subpart, the Commission will require additional
cleanup only, if based on new information, it determines that the criteria of this subpart were not met and
residual radioactivity remaining at the site could result in significant threat to public health and safety.

(d) When calculating TEDE to the average member of the critical group the licensee shall determine the peak
annual TEDE dose expected within the first 1000 years after decommissioning.

[62 FR 39088, July 21, 1997, as amended at 66 FR 55789, Nov. 2, 2001; 68 FR 19726, Apr. 22, 2003; 72 FR 49485, Aug. 28, 2007]

§ 20.1402 Radiological criteria for unrestricted use.

A site will be considered acceptable for unrestricted use if the residual radioactivity that is distinguishable from
background radiation results in a TEDE to an average member of the critical group that does not exceed 25 mrem
(0.25 mSv) per year, including that from groundwater sources of drinking water, and that the residual radioactivity
has been reduced to levels that are as low as reasonably achievable (ALARA). Determination of the levels which are
ALARA must take into account consideration of any detriments, such as deaths from transportation accidents,
expected to potentially result from decontamination and waste disposal.
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§ 20.1403 Criteria for license termination under restricted conditions.

A site will be considered acceptable for license termination under restricted conditions if:

(a) The licensee can demonstrate that further reductions in residual radioactivity necessary to comply with
the provisions of § 20.1402 would result in net public or environmental harm or were not being made
because the residual levels associated with restricted conditions are ALARA. Determination of the levels
which are ALARA must take into account consideration of any detriments, such as traffic accidents,
expected to potentially result from decontamination and waste disposal;

(b) The licensee has made provisions for legally enforceable institutional controls that provide reasonable
assurance that the TEDE from residual radioactivity distinguishable from background to the average
member of the critical group will not exceed 25 mrem (0.25 mSv) per year;

(c) The licensee has provided sufficient financial assurance to enable an independent third party, including a
governmental custodian of a site, to assume and carry out responsibilities for any necessary control and
maintenance of the site. Acceptable financial assurance mechanisms are -

(1) Funds placed into a trust segregated from the licensee's assets and outside the licensee's
administrative control, and in which the adequacy of the trust funds is to be assessed based on an
assumed annual 1 percent real rate of return on investment;

(2) A statement of intent in the case of Federal, State, or local Government licensees, as described in §
30.35(f)(4) of this chapter; or

(3) When a government entity is assuming custody and ownership of a site, an arrangement that is
deemed acceptable by such governmental entity.

(d) The licensee has submitted a decommissioning plan or License Termination Plan (LTP) to the
Commission indicating the licensee's intent to decommission in accordance with §§ 30.36(d), 40.42(d),
50.82 (a) and (b), 70.38(d), or 72.54 of this chapter, and specifying that the licensee intends to
decommission by restricting use of the site. The licensee shall document in the LTP or decommissioning
plan how the advice of individuals and institutions in the community who may be affected by the

decommissioning has been sought and incorporated, as appropriate, following analysis of that advice.

(1) Licensees proposing to decommission by restricting use of the site shall seek advice from such
affected parties regarding the following matters concerning the proposed decommissioning -

(i) Whether provisions for institutional controls proposed by the licensee:

(A) Will provide reasonable assurance that the TEDE from residual radioactivity
distinguishable from background to the average member of the critical group will not
exceed 25 mrem (0.25 mSv) TEDE per year;

(B) Will be enforceable; and
(C) Will not impose undue burdens on the local community or other affected parties.

(i) Whether the licensee has provided sufficient financial assurance to enable an independent third
party, including a governmental custodian of a site, to assume and carry out responsibilities for
any necessary control and maintenance of the site;

(2) In seeking advice on the issues identified in § 20.1403(d)(1), the licensee shall provide for:
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(i) Participation by representatives of a broad cross section of community interests who may be
affected by the decommissioning;

(i) An opportunity for a comprehensive, collective discussion on the issues by the participants
represented; and

(iii) A publicly available summary of the results of all such discussions, including a description of
the individual viewpoints of the participants on the issues and the extent of agreement or
disagreement among the participants on the issues; and

(e) Residual radioactivity at the site has been reduced so that if the institutional controls were no longer in
effect, there is reasonable assurance that the TEDE from residual radioactivity distinguishable from

background to the average member of the critical group is as low as reasonably achievable and would not
exceed either -

(1) 100 mrem (1 mSv) per year; or
(2) 500 mrem (5 mSv) per year provided that the licensee -

(i) Demonstrates that further reductions in residual radioactivity necessary to comply with the 100
mrem/y (1 mSv/y) value of paragraph (e)(1) of this section are not technically achievable,

would be prohibitively expensive, or would result in net public or environmental harm;
(ii) Makes provisions for durable institutional controls;

(iii) Provides sufficient financial assurance to enable a responsible government entity or
independent third party, including a governmental custodian of a site, both to carry out periodic
rechecks of the site no less frequently than every 5 years to assure that the institutional
controls remain in place as necessary to meet the criteria of § 20.1403(b) and to assume and
carry out responsibilities for any necessary control and maintenance of those controls.
Acceptable financial assurance mechanisms are those in paragraph (c) of this section.

[62 FR 39088, July 21, 1997, as amended at 76 FR 35564, July 17, 2011]

§ 20.1404 Alternate criteria for license termination.

(a) The Commission may terminate a license using alternate criteria greater than the dose criterion of §§
20.1402,20.1403(b), and 20.1403(d)(1)())(A), if the licensee -

(1) Provides assurance that public health and safety would continue to be protected, and that it is
unlikely that the dose from all man-made sources combined, other than medical, would be more than

the 1 mSv/y (100 mrem/y) limit of subpart D, by submitting an analysis of possible sources of
exposure;

(2) Has employed to the extent practical restrictions on site use according to the provisions of §
20.1403 in minimizing exposures at the site; and

(3) Reduces doses to ALARA levels, taking into consideration any detriments such as traffic accidents
expected to potentially result from decontamination and waste disposal.

(4) Has submitted a decommissioning plan or License Termination Plan (LTP) to the Commission
indicating the licensee's intent to decommission in accordance with §§ 30.36(d), 40.42(d), 50.82 (a)
and (b), 70.38(d), or 72.54 of this chapter, and specifying that the licensee proposes to
decommission by use of alternate criteria. The licensee shall document in the decommissioning
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plan or LTP how the advice of individuals and institutions in the community who may be affected by
the decommissioning has been sought and addressed, as appropriate, following analysis of that
advice. In seeking such advice, the licensee shall provide for:

(i) Participation by representatives of a broad cross section of community interests who may be
affected by the decommissioning;

(ii) An opportunity for a comprehensive, collective discussion on the issues by the participants
represented; and

(iii) A publicly available summary of the results of all such discussions, including a description of

the individual viewpoints of the participants on the issues and the extent of agreement and
disagreement on the issues.

(5) Has provided sufficient financial assurance in the form of a trust fund to enable an independent third

party, including a governmental custodian of a site, to assume and carry out responsibilities for any
necessary control and maintenance of the site.

(b) The use of alternate criteria to terminate a license requires the approval of the Commission after
consideration of the NRC staff's recommendations that will address any comments provided by the
Environmental Protection Agency and any public comments submitted pursuant to § 20.1405.

[62 FR 39088, July 21, 1997, as amended at 76 FR 35564, July 17, 2011]

§ 20.1405 Public notification and public participation.

Upon the receipt of an LTP or decommissioning plan from the licensee, or a proposal by the licensee for release of a

site pursuant to §§ 20.1403 or 20.1404, or whenever the Commission deems such notice to be in the public interest,
the Commission shall:

(a) Notify and solicit comments from:

(1) Local and State governments in the vicinity of the site and any Indian Nation or other indigenous
people that have treaty or statutory rights that could be affected by the decommissioning; and

(2) The Environmental Protection Agency for cases where the licensee proposes to release a site
pursuant to § 20.1404.

(b) Publish a notice in the FEDERAL REGISTER and in a forum. such as local newspapers, letters to State of local

organizations, or other appropriate forum, that is readily accessible to individuals in the vicinity of the site,
and solicit comments from affected parties.

§ 20.1406 Minimization of contamination.

(a) Applicants for licenses, other than early site permits and manufacturing licenses under part 52 of this
chapter and renewals, whose applications are submitted after August 20, 1997, shall describe in the
application how facility design and procedures for operation will minimize, to the extent practicable,
contamination of the facility and the environment, facilitate eventual decommissioning, and minimize, to
the extent practicable, the generation of radioactive waste.
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(b) Applicants for standard design certifications, standard design approvals, and manufacturing licenses
under part 52 of this chapter, whose applications are submitted after August 20, 1997, shall describe in
the application how facility design will minimize, to the extent practicable, contamination of the facility
and the environment, facilitate eventual decommissioning, and minimize, to the extent practicable, the
generation of radioactive waste.

(c) Licensees shall, to the extent practical, conduct operations to minimize the introduction of residual
radioactivity into the site, including the subsurface, in accordance with the existing radiation protection
requirements in subpart B and radiological criteria for license termination in subpart E of this part.

[72 FR 49485, Aug. 28, 2007, as amended at 76 FR 35564, June 17, 2011]

Subpart F - Surveys and Monitoring

Source: 56 FR 23398, May 21, 1991, unless otherwise noted.

§ 20.1501 General.

(a) Each licensee shall make or cause to be made, surveys of areas, including the subsurface, that -
(1) May be necessary for the licensee to comply with the regulations in this part; and
(2) Arereasonable under the circumstances to evaluate -
(i) The magnitude and extent of radiation levels; and
(ii) Concentrations or quantities of residual radioactivity; and
(iii) The potential radiological hazards of the radiation levels and residual radioactivity detected.

(b) Notwithstanding § 20.2103(a) of this part, records from surveys describing the location and amount of
subsurface residual radioactivity identified at the site must be kept with records important for
decommissioning, and such records must be retained in accordance with §§ 30.35(g), 40.36(f), 50.75(g),

70.25(g), or 72.30(d), as applicable. o o

(c) The licensee shall ensure that instruments and equipment used for quantitative radiation measurements
(e.g., dose rate and effluent monitoring) are calibrated periodically for the radiation measured.

(d) All personnel dosimeters (except for direct and indirect reading pocket ionization chambers and those
dosimeters used to measure the dose to the extremities) that require processing to determine the
radiation dose and that are used by licensees to comply with § 20.1201, with other applicable provisions

of this chapter, or with conditions specified in a license must be processed and evaluated by a dosimetry
processor -

(1) Holding current personnel dosimetry accreditation from the National Voluntary Laboratory
Accreditation Program (NVLAP) of the National Institute of Standards and Technology; and

(2) Approved in this accreditation process for the type of radiation or radiations included in the NVLAP
program that most closely approximates the type of radiation or radiations for which the individual
wearing the dosimeter is monitored.

[56 FR 23398, May 21, 1991, as amended at 63 FR 39482, July 23, 1998; 76 FR 35564, June 17, 2011]
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§ 20.1502 Conditions requiring individual monitoring of external and internal occupational
dose.

Each licensee shall monitor exposures to radiation and radioactive material at levels sufficient to demonstrate
compliance with the occupational dose limits of this part. As a minimum -

(a) Each licensee shall monitor occupational exposure to radiation from licensed and unlicensed radiation

sources under the control of the licensee and shall supply and require the use of individual monitoring
devices by -

(1) Adults likely to receive, in 1 year from sources external to the body, a dose in excess of 10 percent of
the limits in § 20.1201(a),

(2) Minors likely to receive, in 1 year, from radiation sources external to the body, a deep dose equivalent
in excess of 0.1 rem (1 mSv), a lens dose equivalent in excess of 0.15 rem (1.5 mSv), or a shallow
dose equivalent to the skin or to the extremities in excess of 0.5 rem (5 mSv);

(3) Declared pregnant women likely to receive during the entire pregnancy, from radiation sources
external to the body, a deep dose equivalent in excess of 0.1 rem (1 mSv);? and

(4) Individuals entering a high or very high radiation area.

(b) Each licensee shall monitor (see § 20.1204) the occupational intake of radioactive material by and assess
the committed effective dose equivalent to -

(1) Adults likely to receive, in 1 year, an intake in excess of 10 percent of the applicable ALI(s) in table 1,
columns 1 and 2, of appendix B to §§ 20.1001-20.2402;

(2) Minors likely to receive, in 1 year, a committed effective dose equivalent in excess of 0.1 rem (1
mSv); and

(3) Declared pregnant women likely to receive, during the entire pregnancy, a committed effective dose
equivalent in excess of 0.1 rem (1 mSv).

[56 FR 23398, May 21, 1991, as amended at 60 FR 20185, Apr. 25, 1995; 63 FR 39482, July 23, 1998]

Subpart G - Control of Exposure From External Sources in Restricted Areas

Source: 56 FR 23398, May 21, 1991, unless otherwise noted.

§ 20.1601 Control of access to high radiation areas.

(a) The licensee shall ensure that each entrance or access point to a high radiation area has one or more of
the following features -

2! All of the occupational doses in § 20.1201 continue to be applicable to the declared pregnant worker as
long as the embryo/fetus dose limit is not exceeded.
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(1) A control device that, upon entry into the area, causes the level of radiation to be reduced below that
level at which an individual might receive a deep-dose equivalent of 0.1 rem (1 mSv) in 1 hour at 30
centimeters from the radiation source or from any surface that the radiation penetrates;

(2) A control device that energizes a conspicuous visible or audible alarm signal so that the individual
entering the high radiation area and the supervisor of the activity are made aware of the entry; or

(3) Entryways that are locked, except during periods when access to the areas is required, with positive
control over each individual entry.

(b) In place of the controls required by paragraph (a) of this section for a high radiation area, the licensee may
substitute continuous direct or electronic surveillance that is capable of preventing unauthorized entry.

(c) Alicensee may apply to the Commission for approval of alternative methods for controlling access to high
radiation areas.

(d) The licensee shall establish the controls required by paragraphs (a) and (c) of this section in a way that
does not prevent individuals from leaving a high radiation area.

(e) Control is not required for each entrance or access point to a room or other area that is a high radiation
area solely because of the presence of radioactive materials prepared for transport and packaged and
labeled in accordance with the regulations of the Department of Transportation provided that -

(1) The packages do not remain in the area longer than 3 days; and

(2) The dose rate at 1 meter from the external surface of any package does not exceed 0.01 rem (0.1
mSv) per hour.

(f) Control of entrance or access to rooms or other areas in hospitals is not required solely because of the
presence of patients containing radioactive material, provided that there are personnel in attendance who
will take the necessary precautions to prevent the exposure of individuals to radiation or radioactive
material in excess of the limits established in this part and to operate within the ALARA provisions of the
licensee's radiation protection program.

§ 20.1602 Control of access to very high radiation areas.

In addition to the requirements in § 20.1601, the licensee shall institute additional measures to ensure that an
individual is not able to gain unauthorized or inadvertent access to areas in which radiation levels could be
encountered at 500 rads (5 grays) or more in 1 hour at 1 meter from a radiation source or any surface through which
the radiation penetrates.

Subpart H - Respiratory Protection and Controls To Restrict Internal Exposure in Restricted
Areas

Source: 56 FR 23400, May 21, 1991, unless otherwise noted.

§ 20.1701 Use of process or other engineering controls.

The licensee shall use, to the extent practical, process or other engineering controls (e.g., containment,
decontamination, or ventilation) to control the concentration of radioactive material in air.

[64 FR 54556, Oct. 7, 1999]
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§ 20.1702 Use of other controls.

(a) When it is not practical to apply process or other engineering controls to control the concentrations of
radioactive material in the air to values below those that define an airborne radioactivity area, the licensee
shall, consistent with maintaining the total effective dose equivalent ALARA, increase monitoring and limit
intakes by one or more of the following means -

(1) Control of access;

(2) Limitation of exposure times;

(3) Use of respiratory protection equipment; or
(4) Other controls.

(b) If the licensee performs an ALARA analysis to determine whether or not respirators should be used, the
licensee may consider safety factors other than radiological factors. The licensee should also consider
the impact of respirator use on workers' industrial health and safety.

[64 FR 54556, Oct. 7, 1999]

§ 20.1703 Use of individual respiratory protection equipment.
If the licensee assigns or permits the use of respiratory protection equipment to limit the intake of radioactive

material,

(a) The licensee shall use only respiratory protection equipment that is tested and certified by the National
Institute for Occupational Safety and Health (NIOSH) except as otherwise noted in this part.

(b) If the licensee wishes to use equipment that has not been tested or certified by NIOSH, or for which there
is no schedule for testing or certification, the licensee shall submit an application to the NRC for
authorized use of this equipment except as provided in this part. The application must include evidence
that the material and performance characteristics of the equipment are capable of providing the proposed
degree of protection under anticipated conditions of use. This must be demonstrated either by licensee
testing or on the basis of reliable test information.

(c) The licensee shall implement and maintain a respiratory protection program that includes:

(1) Air sampling sufficient to identify the potential hazard, permit proper equipment selection, and
estimate doses;

(2) Surveys and bioassays, as necessary, to evaluate actual intakes;

(3) Testing of respirators for operability (user seal check for face sealing devices and functional check
for others) immediately prior to each use;

(4) Written procedures regarding -
(i) Monitoring, including air sampling and bioassays;
(ii) Supervision and training of respirator users;
(iii) Fit testing;

(iv) Respirator selection;
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(v) Breathing air quality;
(vi) Inventory and control;

(vii) Storage, issuance, maintenance, repair, testing, and quality assurance of respiratory protection
equipment;

(viii) Recordkeeping; and
(ix) Limitations on periods of respirator use and relief from respirator use;

(5) Determination by a physician that the individual user is medically fit to use respiratory protection
equipment:

(i) Before the initial fitting of a face sealing respirator;
(ii) Before the first field use of non-face sealing respirators, and
(iii) Either every 12 months thereafter, or periodically at a frequency determined by a physician.

(6) Fit testing, with fit factor =10 times the APF for negative pressure devices, and a fit factor =500 for
any positive pressure, continuous flow, and pressure-demand devices, before the first field use of
tight fitting, face-sealing respirators and periodically thereafter at a frequency not to exceed 1 year.
Fit testing must be performed with the facepiece operating in the negative pressure mode.

(d) The licensee shall advise each respirator user that the user may leave the area at any time for relief from
respirator use in the event of equipment malfunction, physical or psychological distress, procedural or
communication failure, significant deterioration of operating conditions, or any other conditions that
might require such relief.

(e) The licensee shall also consider limitations appropriate to the type and mode of use. When selecting
respiratory devices the licensee shall provide for vision correction, adequate communication, low
temperature work environments, and the concurrent use of other safety or radiological protection
equipment. The licensee shall use equipment in such a way as not to interfere with the proper operation
of the respirator.

(f) Standby rescue persons are required whenever one-piece atmosphere-supplying suits, or any combination
of supplied air respiratory protection device and personnel protective equipment are used from which an
unaided individual would have difficulty extricating himself or herself. The standby persons must be
equipped with respiratory protection devices or other apparatus appropriate for the potential hazards. The
standby rescue persons shall observe or otherwise maintain continuous communication with the workers
(visual, voice, signal line, telephone, radio, or other suitable means), and be immediately available to assist
them in case of a failure of the air supply or for any other reason that requires relief from distress. A
sufficient number of standby rescue persons must be immediately available to assist all users of this type
of equipment and to provide effective emergency rescue if needed.

(g) Atmosphere-supplying respirators must be supplied with respirable air of grade D quality or better as
defined by the Compressed Gas Association in publication G-7.1, “Commodity Specification for Air,’ 1997
and included in the regulations of the Occupational Safety and Health Administration (29 CFR
1910.134(i)(1)(ii)(A) through (E)). Grade D quality air criteria include -

(1) Oxygen content (v/v) of 19.5-23.5%;

(2) Hydrocarbon (condensed) content of 5 milligrams per cubic meter of air or less;
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(3) Carbon monoxide (CO) content of 10 ppm or less;
(4) Carbon dioxide content of 1,000 ppm or less; and
(5) Lack of noticeable odor.

(h) The licensee shall ensure that no objects, materials or substances, such as facial hair, or any conditions
that interfere with the face - facepiece seal or valve function, and that are under the control of the
respirator wearer, are present between the skin of the wearer's face and the sealing surface of a tight-
fitting respirator facepiece.

(i) Inestimating the dose to individuals from intake of airborne radioactive materials, the concentration of
radioactive material in the air that is inhaled when respirators are worn is initially assumed to be the
ambient concentration in air without respiratory protection, divided by the assigned protection factor. If
the dose is later found to be greater than the estimated dose, the corrected value must be used. If the
dose is later found to be less than the estimated dose, the corrected value may be used.

[64 FR 54557, Oct. 7, 1999, as amended at 67 FR 77652, Dec. 19, 2002]

§ 20.1704 Further restrictions on the use of respiratory protection equipment.

The Commission may impose restrictions in addition to the provisions of §§ 20.1702, 20.1703, and Appendix A to
Part 20, in order to:

(a) Ensure that the respiratory protection program of the licensee is adequate to limit doses to individuals
from intakes of airborne radioactive materials consistent with maintaining total effective dose equivalent
ALARA; and

(b) Limit the extent to which a licensee may use respiratory protection equipment instead of process or other
engineering controls.

[64 FR 54557, Oct. 7, 1999]

§ 20.1705 Application for use of higher assigned protection factors.

The licensee shall obtain authorization from the Commission before using assigned protection factors in excess of
those specified in Appendix A to part 20. The Commission may authorize a licensee to use higher assigned
protection factors on receipt of an application that -

(a) Describes the situation for which a need exists for higher protection factors; and

(b) Demonstrates that the respiratory protection equipment provides these higher protection factors under
the proposed conditions of use.

[64 FR 54557, Oct. 7, 1999]

Subpart I - Storage and Control of Licensed Material

Source: 56 FR 23401, May 21, 1991, unless otherwise noted.
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§ 20.1801 Security of stored material.

The licensee shall secure from unauthorized removal or access licensed materials that are stored in controlled or
unrestricted areas.

§ 20.1802 Control of material not in storage.

The licensee shall control and maintain constant surveillance of licensed material that is in a controlled or
unrestricted area and that is not in storage.

Subpart] - Precautionary Procedures

Source: 56 FR 23401, May 21, 1991, unless otherwise noted.

§ 20.1901 Caution signs.

(a) Standard radiation symbol. Unless otherwise authorized by the Commission, the symbol prescribed by this
part shall use the colors magenta, or purple, or black on yellow background. The symbol prescribed by
this part is the three-bladed design:
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(1) Cross-hatched area is to be magenta, or purple, or black, and

(2) The background is to be yellow.

(b) Exception to color requirements for standard radiation symbol. Notwithstanding the requirements of
paragraph (a) of this section, licensees are authorized to label sources, source holders, or device

components containing sources of licensed materials that are subjected to high temperatures, with
conspicuously etched or stamped radiation caution symbols and without a color requirement.

(c) Additional information on signs and labels. In addition to the contents of signs and labels prescribed in
this part, the licensee may provide, on or near the required signs and labels, additional information, as
appropriate, to make individuals aware of potential radiation exposures and to minimize the exposures.
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§ 20.1902 Posting requirements.

(a) Posting of radiation areas. The licensee shall post each radiation area with a conspicuous sign or signs
bearing the radiation symbol and the words “CAUTION, RADIATION AREA."

(b) Posting of high radiation areas. The licensee shall post each high radiation area with a conspicuous sign
or signs bearing the radiation symbol and the words “CAUTION, HIGH RADIATION AREA” or “DANGER,
HIGH RADIATION AREA.”

(c) Posting of very high radiation areas. The licensee shall post each very high radiation area with a
conspicuous sign or signs bearing the radiation symbol and words “GRAVE DANGER, VERY HIGH
RADIATION AREA”

(d) Posting of airborne radioactivity areas. The licensee shall post each airborne radioactivity area with a
conspicuous sign or signs bearing the radiation symbol and the words “CAUTION, AIRBORNE
RADIOACTIVITY AREA” or “DANGER, AIRBORNE RADIOACTIVITY AREA.

(e) Posting of areas or rooms in which licensed material is used or stored. The licensee shall post each area
or room in which there is used or stored an amount of licensed material exceeding 10 times the quantity
of such material specified in appendix C to part 20 with a conspicuous sign or signs bearing the radiation
symbol and the words “CAUTION, RADIOACTIVE MATERIAL(S)” or “DANGER, RADIOACTIVE
MATERIAL(S).”

[56 FR 23401, May 21, 1991, as amended at 60 FR 20185, Apr. 25, 1995]

§ 20.1903 Exceptions to posting requirements.

(a) Alicensee is not required to post caution signs in areas or rooms containing radioactive materials for
periods of less than 8 hours, if each of the following conditions is met:

(1) The materials are constantly attended during these periods by an individual who takes the
precautions necessary to prevent the exposure of individuals to radiation or radioactive materials in
excess of the limits established in this part; and

(2) The area or room is subject to the licensee's control.

(b) Rooms or other areas in hospitals that are occupied by patients are not required to be posted with caution
signs pursuant to § 20.1902 provided that the patient could be released from licensee control pursuant to

(c) Aroom or area is not required to be posted with a caution sign because of the presence of a sealed
source provided the radiation level at 30 centimeters from the surface of the source container or housing
does not exceed 0.005 rem (0.05 mSv) per hour.

(d) Rooms in hospitals or clinics that are used for teletherapy are exempt from the requirement to post
caution signs under § 20.1902 if -

(1) Access to the room is controlled pursuant to 10 CFR 35.615; and

(2) Personnel in attendance take necessary precautions to prevent the inadvertent exposure of workers,
other patients, and members of the public to radiation in excess of the limits established in this part.

[56 FR 23401, May 21, 1991, as amended at 57 FR 39357, Aug. 31, 1992; 62 FR 4133, Jan. 29, 1997; 63 FR 39482, July 23, 1998]
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§ 20.1904 Labeling containers.

(a) The licensee shall ensure that each container of licensed material bears a durable, clearly visible label

(b)

bearing the radiation symbol and the words “CAUTION, RADIOACTIVE MATERIAL" or “DANGER,
RADIOACTIVE MATERIAL.” The label must also provide sufficient information (such as the radionuclide(s)
present, an estimate of the quantity of radioactivity, the date for which the activity is estimated, radiation
levels, kinds of materials, and mass enrichment) to permit individuals handling or using the containers, or
working in the vicinity of the containers, to take precautions to avoid or minimize exposures.

Each licensee shall, prior to removal or disposal of empty uncontaminated containers to unrestricted
areas, remove or deface the radioactive material label or otherwise clearly indicate that the container no
longer contains radioactive materials.

§ 20.1905 Exemptions to labeling requirements.

A licensee is not required to label -

(a)

(b)

(c)

(d)

(e)

(f)
(9)

Containers holding licensed material in quantities less than the quantities listed in appendix C to part 20;
or

Containers holding licensed material in concentrations less than those specified in table 3 of appendix B
to part 20; or

Containers attended by an individual who takes the precautions necessary to prevent the exposure of
individuals in excess of the limits established by this part; or

Containers when they are in transport and packaged and labeled in accordance with the regulations of the
Department of Transportation,® or

Containers that are accessible only to individuals authorized to handle or use them, or to work in the
vicinity of the containers, if the contents are identified to these individuals by a readily available written
record (examples of containers of this type are containers in locations such as water-filled canals, storage
vaults, or hot cells). The record must be retained as long as the containers are in use for the purpose
indicated on the record; or

Installed manufacturing or process equipment, such as reactor components, piping, and tanks; or

Containers holding licensed material (other than sealed sources that are either specifically or generally
licensed) at a facility licensed under Parts 50 or 52 of this chapter, not including non-power reactors, that
are within an area posted under the requirements in § 20.1902 if the containers are:

(1) Conspicuously marked (such as by providing a system of color coding of containers) commensurate
with the radiological hazard;

(2) Accessible only to individuals who have sufficient instruction to minimize radiation exposure while
handling or working in the vicinity of the containers; and

B3 | abeling of packages containing radioactive materials is required by the Department of Transportation
(DOT) if the amount and type of radioactive material exceeds the limits for an excepted quantity or article as
defined and limited by DOT regulations 49 CFR 173.403 (m) and (w) and 173.421-424.
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(3) Subject to plant procedures to ensure they are appropriately labeled, as specified at § 20.1904 before
being removed from the posted area.

[56. FR 23401, May 21, 1991, as amended at 60 FR 20185, Apr. 25, 1995; 72 FR 68059, Dec. 4, 2007]

§ 20.1906 Procedures for receiving and opening packages.

(a) Each licensee who expects to receive a package containing quantities of radioactive material in excess of

a Type A quantity, as defined in § 71.4 and appendix A to part 71 of this chapter, shall make arrangements
to receive -

(1) The package when the carrier offers it for delivery; or

(2) Notification of the arrival of the package at the carrier's terminal and to take possession of the
package expeditiously.

(b) Each licensee shall -

CFR71.4

(2) Monitor the external surfaces of a labeled®@ package for radiation levels unless the package contains
quantities of radioactive material that are less than or equal to the Type A quantity, as defined in §
71.4 and appendix A to part 71 of this chapter; and

(3) Monitor all packages known to contain radioactive material for radioactive contamination and

radiation levels if there is evidence of degradation of package integrity, such as packages that are
crushed, wet, or damaged.

(c) The licensee shall perform the monitoring required by paragraph (b) of this section as soon as practical
after receipt of the package, but not later than 3 hours after the package is received at the licensee's
facility if it is received during the licensee's normal working hours, or not later than 3 hours from the
beginning of the next working day if it is received after working hours.

(d) The licensee shall immediately notify the final delivery carrier and the NRC Headquarters Operations
Center by telephone at the numbers specified in appendix A to part 73 of this chapter, when -

(1) Removable radioactive surface contamination exceeds the limits of § 71.87(i) of this chapter; or
(2) External radiation levels exceed the limits of § 71.47 of this chapter.

(e) Each licensee shall -

(1) Establish, maintain, and retain written procedures for safely opening packages in which radioactive
material is received; and

(2) Ensure that the procedures are followed and that due consideration is given to special instructions
for the type of package being opened.

Transportation regulations, 49 CFR 172.403 and 172.436-440.
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(f) Licensees transferring special form sources in licensee-owned or licensee-operated vehicles to and from
a work site are exempt from the contamination monitoring requirements of paragraph (b) of this section,
but are not exempt from the survey requirement in paragraph (b) of this section for measuring radiation
levels that is required to ensure that the source is still properly lodged in its shield.

[56 FR 23401, May 21, 1991, as amended at 57 FR 39357, Aug. 31, 1992; 60 FR 20185, Apr. 25, 1995; 63 FR 39482, July 23, 1998;
85 FR 65661, Oct. 16, 2020; 85 FR 68243, Oct. 28, 2020]

Subpart K - Waste Disposal

Source: 56 FR 23403, May 21, 1991, unless otherwise noted.

§ 20.2001 General requirements.
(a) A licensee shall dispose of licensed material only -

(1) By transfer to an authorized recipient as provided in § 20.2006 or in the regulations in parts 30, 40,
60,61, 63,70, and 72 of this chapter;

(2) By decay in storage; or
(3) By release in effluents within the limits in § 20.1301; or
(4)  As authorized under §§ 20.2002, 20.2003, 20.2004, 20.2005, or 20.2008.

(b) A person must be specifically licensed to receive waste containing licensed material from other persons
for:

(
)

Treatment prior to disposal; or
Treatment or disposal by incineration; or

(4

)
)

(3) Decay in storage; or
) Disposal at a land disposal facility licensed under part 61 of this chapter; or
)

(5) Disposal at a geologic repository under part 60 or part 63 of this chapter.

[56 FR 23403, May 21, 1991, as amended at 66 FR 55789, Nov. 2, 20017, 72 FR 55922, Oct. 1, 2007]

§ 20.2002 Method for obtaining approval of proposed disposal procedures.

A licensee or applicant for a license may apply to the Commission for approval of proposed procedures, not
otherwise authorized in the regulations in this chapter, to dispose of licensed material generated in the licensee's
activities. Each application shall include:

(a) A description of the waste containing licensed material to be disposed of, including the physical and
chemical properties important to risk evaluation, and the proposed manner and conditions of waste
disposal; and

(b) An analysis and evaluation of pertinent information on the nature of the environment; and
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(c) The nature and location of other potentially affected licensed and unlicensed facilities; and

(d) Analyses and procedures to ensure that doses are maintained ALARA and within the dose limits in this
part.

§ 20.2003 Disposal by release into sanitary sewerage.

(a) Alicensee may discharge licensed material into sanitary sewerage if each of the following conditions is
satisfied:

(1) The material is readily soluble (or is readily dispersible biological material) in water; and

(2) The quantity of licensed or other radioactive material that the licensee releases into the sewer in 1

month divided by the average monthly volume of water released into the sewer by the licensee does
not exceed the concentration listed in table 3 of appendix B to part 20; and

(3) If more than one radionuclide is released, the following conditions must also be satisfied:

(i) The licensee shall determine the fraction of the limit in table 3 of appendix B to part 20
represented by discharges into sanitary sewerage by dividing the actual monthly average
concentration of each radionuclide released by the licensee into the sewer by the concentration
of that radionuclide listed in table 3 of appendix B to part 20; and

(i) The sum of the fractions for each radionuclide required by paragraph (a)(3)(i) of this section
does not exceed unity; and

(4) The total quantity of licensed and other radioactive material that the licensee releases into the
sanitary sewerage system in a year does not exceed 5 curies (185 GBq) of hydrogen-3, 1 curie (37
GBq) of carbon-14, and 1 curie (37 GBq) of all other radioactive materials combined.

(b) Excreta from individuals undergoing medical diagnosis or therapy with radioactive material are not subject
to the limitations contained in paragraph (a) of this section.

[56 FR 23403, May 21, 1991, as amended at 60 FR 20185, Apr. 25, 1995]

§ 20.2004 Treatment or disposal by incineration.

(a) A licensee may treat or dispose of licensed material by incineration only:

(1) As authorized by paragraph (b) of this section; or

(2) If the material is in a form and concentration specified in § 20.2005; or

(3) As specifically approved by the Commission pursuant to § 20.2002.
(b)

(1) Waste oils (petroleum derived or synthetic oils used principally as lubricants, coolants, hydraulic or
insulating fluids, or metalworking oils) that have been radioactively contaminated in the course of
the operation or maintenance of a nuclear power reactor licensed under part 50 of this chapter may
be incinerated on the site where generated provided that the total radioactive effluents from the
facility, including the effluents from such incineration, conform to the requirements of appendix | to
part 50 of this chapter and the effluent release limits contained in applicable license conditions other
than effluent limits specifically related to incineration of waste oil. The licensee shall report any
changes or additions to the information supplied under §§ 50.34 and 50.34a of this chapter
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associated with this incineration pursuant to § 50.71 of this chapter, as appropriate. The licensee
shall also follow the procedures of § 50.59 of this chapter with respect to such changes to the
facility or procedures.

(2) Solid residues produced in the process of incinerating waste oils must be disposed of as provided by
§ 20.2001.

(3) The provisions of this section authorize onsite waste oil incineration under the terms of this section
and supersede any provision in an individual plant license or technical specification that may be
inconsistent.

[57 FR 57656, Dec. 7, 1992]

§ 20.2005 Disposal of specific wastes.
(a) A licensee may dispose of the following licensed material as if it were not radioactive:

(1) 0.05 microcurie (1.85 kBq), or less, of hydrogen-3 or carbon-14 per gram of medium used for liquid
scintillation counting; and

(2) 0.05 microcurie (1.85 kBq), or less, of hydrogen-3 or carbon-14 per gram of animal tissue, averaged
over the weight of the entire animal.

(b) Alicensee may not dispose of tissue under paragraph (a)(2) of this section in a manner that would permit
its use either as food for humans or as animal feed.

(c) The licensee shall maintain records in accordance with § 20.2108.

§ 20.2006 Transfer for disposal and manifests.
(a) The requirements of this section and appendix G to 10 CFR part 20 are designed to -

(1) Control transfers of low-level radioactive waste by any waste generator, waste collector, or waste
processor licensee, as defined in this part, who ships low-level waste either directly, or indirectly
through a waste collector or waste processor, to a licensed low-level waste land disposal facility (as
defined in part 61 of this chapter);

(2) Establish a manifest tracking system; and
(3) Supplement existing requirements concerning transfers and recordkeeping for those wastes.

(b) Any licensee shipping radioactive waste intended for ultimate disposal at a licensed land disposal facility
must document the information required on NRC's Uniform Low-Level Radioactive Waste Manifest and
transfer this recorded manifest information to the intended consignee in accordance with appendix G to
10 CFR part 20.

(c) Each shipment manifest must include a certification by the waste generator as specified in section Il of
appendix G to 10 CFR part 20.

(d) Each person involved in the transfer for disposal and disposal of waste, including the waste generator,
waste collector, waste processor, and disposal facility operator, shall comply with the requirements
specified in section Il of appendix G to 10 CFR part 20.
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(e) Any licensee shipping byproduct material as defined in paragraphs (3) and (4) of the definition of
Byproduct material set forth in § 20.1003 intended for ultimate disposal at a land disposal facility licensed
under part 61 of this chapter must document the information required on the NRC's Uniform Low-Level
Radioactive Waste Manifest and transfer this recorded manifest information to the intended consignee in
accordance with appendix G to this part.

[63 FR 50128, Sept. 21, 1998, as amended at 72 FR 55922, Oct. 1, 2007]

§ 20.2007 Compliance with environmental and health protection regulations.

Nothing in this subpart relieves the licensee from complying with other applicable Federal, State, and local

regulations governing any other toxic or hazardous properties of materials that may be disposed of under this
subpart.

§ 20.2008 Disposal of certain byproduct material.

(a) Licensed material as defined in paragraphs (3) and (4) of the definition of Byproduct material set forth in §
20.1003 may be disposed of in accordance with part 61 of this chapter, even though it is not defined as
low-level radioactive waste. Therefore, any licensed byproduct material being disposed of at a facility, or
transferred for ultimate disposal at a facility licensed under part 61 of this chapter, must meet the
requirements of § 20.2006.

(b) Alicensee may dispose of byproduct material, as defined in paragraphs (3) and (4) of the definition of
Byproduct material set forth in § 20.1003, at a disposal facility authorized to dispose of such material in
accordance with any Federal or State solid or hazardous waste law, including the Solid Waste Disposal
Act, as authorized under the Energy Policy Act of 2005.

[72 FR 55922, Oct. 1, 2007]

Subpart L - Records

Source: 56 FR 23404, May 21, 1991, unless otherwise noted.

§ 20.2101 General provisions.

(a) Each licensee shall use the units: curie, rad, rem, including multiples and subdivisions, and shall clearly
indicate the units of all quantities on records required by this part.

(b) Inthe records required by this part, the licensee may record quantities in Sl units in parentheses following
each of the units specified in paragraph (a) of this section. However, all quantities must be recorded as
stated in paragraph (a) of this section.

(c) Not withstanding the requirements of paragraph (a) of this section, when recording information on
shipment manifests, as required in § 20.2006(b), information must be recorded in the International
System of Units (SI) or in Sl and units as specified in paragraph (a) of this section.

(d) The licensee shall make a clear distinction among the quantities entered on the records required by this
part (e.g., total effective dose equivalent, shallow-dose equivalent, lens dose equivalent, deep-dose
equivalent, committed effective dose equivalent).
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[56 FR 23404, May 21, 1991, as amended at 60 FR 15663, Mar. 27, 1995, 63 FR 39483, July 23, 1998]

§ 20.2102 Records of radiation protection programs.

(a) Each licensee shall maintain records of the radiation protection program, including:

(1) The provisions of the program; and

(2) Audits and other reviews of program content and implementation.

(b) The licensee shall retain the records required by paragraph (a)(1) of this section until the Commission

terminates each pertinent license requiring the record. The licensee shall retain the records required by
paragraph (a)(2) of this section for 3 years after the record is made.

§ 20.2103 Records of surveys.

(a) Each licensee shall maintain records showing the results of surveys and calibrations required by §§
20.1501 and 20.1906(b). The licensee shall retain these records for 3 years after the record is made.

(b) The licensee shall retain each of the following records until the Commission terminates each pertinent
license requiring the record:

(M)

)

3)

(4)

Records of the results of surveys to determine the dose from external sources and used, in the
absence of or in combination with individual monitoring data, in the assessment of individual dose
equivalents. This includes those records of results of surveys to determine the dose from external
sources and used, in the absence of or in combination with individual monitoring data, in the
assessment of individual dose equivalents required under the standards for protection against
radiation in effect prior to January 1, 1994; and

Records of the results of measurements and calculations used to determine individual intakes of
radioactive material and used in the assessment of internal dose. This includes those records of the
results of measurements and calculations used to determine individual intakes of radioactive
material and used in the assessment of internal dose required under the standards for protection
against radiation in effect prior to January 1, 1994; and

Records showing the results of air sampling, surveys, and bioassays required pursuant to §
20.1703(c)(1) and (2). This includes those records showing the results of air sampling, surveys, and

bioassays required under the standards for protection against radiation in effect prior to January 1,
1994; and

Records of the results of measurements and calculations used to evaluate the release of radioactive
effluents to the environment. This includes those records of the results of measurements and
calculations used to evaluate the release of radioactive effluents to the environment required under
the standards for protection against radiation in effect prior to January 1, 1994.

[56 FR 23404, May 21, 1991, as amended at 60 FR 20185, Apr. 25, 1995; 66 FR 64737, Dec. 14, 2001]

§ 20.2104 Determination of prior occupational dose.

(a) For each individual who is likely to receive an annual occupational dose requiring monitoring under §
20.1502, the licensee shall determine the occupational radiation dose received during the current year.

(b) Prior to permitting an individual to participate in a planned special exposure, the licensee shall determine -
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(1) Theinternal and external doses from all previous planned special exposures; and

(2) All doses in excess of the limits (including doses received during accidents and emergencies)
received during the lifetime of the individual.

(c) In complying with the requirements of paragraphs (a) or (b) of this section, a licensee may -

(1) Accept, as a record of the occupational dose that the individual received during the current year, a
written signed statement from the individual, or from the individual's most recent employer for work
involving radiation exposure, that discloses the nature and the amount of any occupational dose that
the individual may have received during the current year;

(2) Accept, as the record of cumulative radiation dose, an up-to-date NRC Form 4, or equivalent, signed
by the individual and countersigned by an appropriate official of the most recent employer for work
involving radiation exposure, or the individual's current employer (if the individual is not employed by
the licensee); and

(3) Obtain reports of the individual's dose equivalent(s) from the most recent employer for work
involving radiation exposure, or the individual's current employer (if the individual is not employed by
the licensee) by telephone, telegram, electronic media, or letter. The licensee shall request a written
verification of the dose data if the authenticity of the transmitted report cannot be established.

(d) The licensee shall record the exposure history of each individual, as required by paragraphs (a) or (b) of
this section, on NRC Form 4, or other clear and legible record, including all of the information required by
NRC Form 4.1 The form or record must show each period in which the individual received occupational
exposure to radiation or radioactive material and must be signed by the individual who received the
exposure. For each period for which the licensee obtains reports, the licensee shall use the dose shown in
the report in preparing the NRC Form 4. For any period in which the licensee does not obtain a report, the
licensee shall place a notation on the NRC Form 4 indicating the periods of time for which data are not
available.

(e) If the licensee is unable to obtain a complete record of an individual's current and previously accumulated
occupational dose, the licensee shall assume -

(1) In establishing administrative controls under § 20.1201(f) for the current year, that the allowable
dose limit for the individual is reduced by 1.25 rems (12.5 mSv) for each quarter for which records
were unavailable and the individual was engaged in activities that could have resulted in
occupational radiation exposure; and

(2) That the individual is not available for planned special exposures.

(f) The licensee shall retain the records on NRC Form 4 or equivalent until the Commission terminates each
pertinent license requiring this record. The licensee shall retain records used in preparing NRC Form 4 for
3 years after the record is made. This includes records required under the standards for protection
against radiation in effect prior to January 1, 1994.

[4] |icensees are not required to partition historical dose between external dose equivalent(s) and internal
committed dose equivalent(s). Further, occupational exposure histories obtained and recorded on NRC Form 4
before January 1, 1994, might not have included effective dose equivalent, but may be used in the absence of
specific information on the intake of radionuclides by the individual.
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[56 FR 23404, May 21, 1991, as amended at 57 FR 57878, Dec. 8, 1992; 60 FR 20186, Apr. 25, 1995; 60 FR 36043, July 13, 1995;
72 FR 68059, Dec. 4, 2007]

§ 20.2105 Records of planned special exposures.

(a) For each use of the provisions of § 20.1206 for planned special exposures, the licensee shall maintain
records that describe -

(1) The exceptional circumstances requiring the use of a planned special exposure; and

(2) The name of the management official who authorized the planned special exposure and a copy of
the signed authorization; and

) What actions were necessary; and
) Why the actions were necessary; and

(5) How doses were maintained ALARA; and
)

What individual and collective doses were expected to result, and the doses actually received in the
planned special exposure.

(b) The licensee shall retain the records until the Commission terminates each pertinent license requiring
these records.

§ 20.2106 Records of individual monitoring results.

(a) Recordkeeping requirement. Each licensee shall maintain records of doses received by all individuals for
whom monitoring was required pursuant to § 20.1502, and records of doses received during planned
special exposures, accidents, and emergency conditions. These records® must include, when applicable -

(1) The deep-dose equivalent to the whole body, lens dose equivalent, shallow-dose equivalent to the
skin, and shallow-dose equivalent to the extremities;

(2) The estimated intake of radionuclides (see § 20.1202);
(3) The committed effective dose equivalent assigned to the intake of radionuclides;

(4) The specific information used to assess the committed effective dose equivalent pursuant to §
20.1204 (a) and (c), and when required by § 20.1502;

(5) The total effective dose equivalent when required by § 20.1202; and

(6) The total of the deep-dose equivalent and the committed dose to the organ receiving the highest
total dose.

(b) Recordkeeping frequency. The licensee shall make entries of the records specified in paragraph (a) of this
section at least annually.

[5] Assessments of dose equivalent and records made using units in effect before the licensee's adoption of
this part need not be changed.
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(c) Recordkeeping format. The licensee shall maintain the records specified in paragraph (a) of this section
on NRC Form 5, in accordance with the instructions for NRC Form 5, or in clear and legible records
containing all the information required by NRC Form 5.

(d) Privacy protection. The records required under this section should be protected from public disclosure
because of their personal privacy nature. These records are protected by most State privacy laws and,
when transferred to the NRC, are protected by the Privacy Act of 1974, Public Law 93-579, 5 U.S.C. 5523,
and the Commission's regulations in 10 CFR part 9.

(e) The licensee shall maintain the records of dose to an embryo/fetus with the records of dose to the

declared pregnant woman. The declaration of pregnancy shall also be kept on file, but may be maintained
separately from the dose records.

(f) The licensee shall retain the required form or record until the Commission terminates each pertinent

license requiring this record. This includes records required under the standards for protection against
radiation in effect prior to January 1, 1994.

[56 FR 23404, May 21, 1991, as amended at 60 FR 20186, Apr. 25, 1995; 63 FR 39483, July 23, 1998]

§ 20.2107 Records of dose to individual members of the public.

(a) Each licensee shall maintain records sufficient to demonstrate compliance with the dose limit for
individual members of the public (see § 20.1301).

(b) The licensee shall retain the records required by paragraph (a) of this section until the Commission
terminates each pertinent license requiring the record.

§ 20.2108 Records of waste disposal.

(a) Each licensee shall maintain records of the disposal of licensed materials made under §§ 20.2002,
20.2003, 20.2004, 20.2005, 10 CFR part 61 and disposal by burial in soil, including burials authorized
before January 28, 1981.16

(b) The licensee shall retain the records required by paragraph (a) of this section until the Commission
terminates each pertinent license requiring the record. Requirements for disposition of these records,

prior to license termination, are located in §§ 30.51, 40.61, 70.51, and 72.80 for activities licensed under
these parts.

[56. FR 23404, May 21, 1991, as amended at 60 FR 20186, Apr. 25, 1995, 61 FR 24673, May 16, 1996]

§ 20.2109 [Reserved]

(] A previous § 20.304 permitted burial of small quantities of licensed materials in soil before January 28,
1981, without specific Commission authorization.
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§ 20.2110 Form of records.

Each record required by this part must be legible throughout the specified retention period. The record may be the
original or a reproduced copy or a microform provided that the copy or microform is authenticated by authorized
personnel and that the microform is capable of producing a clear copy throughout the required retention period. The
record may also be stored in electronic media with the capability for producing legible, accurate, and complete
records during the required retention period. Records, such as letters, drawings, and specifications, must include all
pertinent information, such as stamps, initials, and signatures. The licensee shall maintain adequate safeguards
against tampering with and loss of records.

Subpart M - Reports

Source: 56 FR 23406, May 21, 1991, unless otherwise noted.

§ 20.2201 Reports of theft or loss of licensed material.
(a) Telephone reports.
(1) Each licensee shall report by telephone as follows:

(i) Immediately after its occurrence becomes known to the licensee, any lost, stolen, or missing
licensed material in an aggregate quantity equal to or greater than 1,000 times the quantity
specified in appendix C to part 20 under such circumstances that it appears to the licensee that
an exposure could result to persons in unrestricted areas; or

(ii) Within 30 days after the occurrence of any lost, stolen, or missing licensed material becomes
known to the licensee, all licensed material in a quantity greater than 10 times the quantity
specified in appendix C to part 20 that is still missing at this time.

(2) Reports must be made as follows:

(i) Licensees having an installed Emergency Notification System shall make the reports to the NRC

(ii) All other licensees shall make reports by telephone to the NRC Headquarters Operations Center
at the numbers specified in appendix A to part 73 of this chapter.

(b) Written reports.

(1) Each licensee required to make a report under paragraph (a) of this section shall, within 30 days after
making the telephone report, make a written report setting forth the following information:

(i) A description of the licensed material involved, including kind, quantity, and chemical and
physical form; and

(ii) A description of the circumstances under which the loss or theft occurred; and
(iii) A statement of disposition, or probable disposition, of the licensed material involved; and

(iv) Exposures of individuals to radiation, circumstances under which the exposures occurred, and
the possible total effective dose equivalent to persons in unrestricted areas; and

(v) Actions that have been taken, or will be taken, to recover the material; and

10 CFR 20.2201(b)(1)(v) (enhanced display) page 48 of 148


https://www.federalregister.gov/citation/56-FR-23406
https://www.ecfr.gov/current/title-10/section-50.72/
https://www.ecfr.gov/current/title-10/part-73/

10 CFR Part 20 (up to date as of 12/02/2022) .
Standards for Protection Against Radiation 10 CFR 20.2201(b)1)(vi)

(vi) Procedures or measures that have been, or will be, adopted to ensure against a recurrence of
the loss or theft of licensed material.

(2) Reports must be made as follows:

(i) Forholders of an operating license for a nuclear power plant, the events included in paragraph
(b) of this section must be reported in accordance with the procedures described in § 50.73(b),
(c). (d), (e), and (g) of this chapter and must include the information required in paragraph (b)(1)

of this section, and

(ii) All other licensees shall make reports to the Administrator of the appropriate NRC Regional
Office listed in appendix D to part 20.

(c) Aduplicate report is not required under paragraph (b) of this section if the licensee is also required to

submit a report pursuant to §§ 30.55(c), 37.57, 37.81, 40.64(c), 50.72, 50.73,70.52, 73.27(b),

73.67(€)(3)(vii), 73.67(g)()(ii), 73.71, or 150.19(c) of this chapter.

(d) Subsequent to filing the written report, the licensee shall also report any additional substantive
information on the loss or theft within 30 days after the licensee learns of such information.

(e) The licensee shall prepare any report filed with the Commission pursuant to this section so that names of

individuals who may have received exposure to radiation are stated in a separate and detachable part of
the report.

[56 FR 23406, May 21, 1991, as amended at 58 FR 69220, Dec. 30, 1993; 60 FR 20186, Apr. 25, 1995; 66 FR 64738, Dec. 14, 2001;
67 FR 3585, Jan. 25, 2002; 78 FR 17006, Mar. 19, 2013; 85 FR 65661, Oct. 16, 2020]

§ 20.2202 Notification of incidents.

(a) Immediate notification. Notwithstanding any other requirements for notification, each licensee shall

immediately report any event involving byproduct, source, or special nuclear material possessed by the
licensee that may have caused or threatens to cause any of the following conditions -

(1) Anindividual to receive -
(i) Atotal effective dose equivalent of 25 rems (0.25 Sv) or more; or
(ii) Alens dose equivalent of 75 rems (0.75 Sv) or more; or
(iii) A shallow-dose equivalent to the skin or extremities of 250 rads (2.5 Gy) or more; or

(2) The release of radioactive material, inside or outside of a restricted area, so that, had an individual
been present for 24 hours, the individual could have received an intake five times the annual limit on

intake (the provisions of this paragraph do not apply to locations where personnel are not normally
stationed during routine operations, such as hot-cells or process enclosures).

(b) Twenty-four hour notification. Each licensee shall, within 24 hours of discovery of the event, report any

event involving loss of control of licensed material possessed by the licensee that may have caused, or
threatens to cause, any of the following conditions:

(1) Anindividual to receive, in a period of 24 hours -
(i) Atotal effective dose equivalent exceeding 5 rems (0.05 Sv); or

(i) Alens dose equivalent exceeding 15 rems (0.15 Sv); or
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(iii) A shallow-dose equivalent to the skin or extremities exceeding 50 rems (0.5 Sv); or

(2) The release of radioactive material, inside or outside of a restricted area, so that, had an individual
been present for 24 hours, the individual could have received an intake in excess of one occupational
annual limit on intake (the provisions of this paragraph do not apply to locations where personnel are
not normally stationed during routine operations, such as hot-cells or process enclosures).

(c) The licensee shall prepare any report filed with the Commission pursuant to this section so that names of

individuals who have received exposure to radiation or radioactive material are stated in a separate and
detachable part of the report.

(d) Reports made by licensees in response to the requirements of this section must be made as follows:

(1) Licensees having an installed Emergency Notification System shall make the reports required by
paragraphs (a) and (b) of this section to the NRC Operations Center in accordance with 10 CFR

50.72;and

(2) All other licensees shall make the reports required by paragraphs (a) and (b) of this section by

telephone to the NRC Headquarters Operations Center at the numbers specified in appendix A to
part 73 of this chapter.

(e) The provisions of this section do not include doses that result from planned special exposures, that are

within the limits for planned special exposures, and that are reported under § 20.2204.

[56 FR 23406, May 21, 1991, as amended at 56 FR 40766, Aug. 16, 1991, 57 FR 57879, Dec. 8, 1992; 59 FR 14086, Mar. 25, 1994;
63 FR 39483, July 23, 1998; 85 FR 65661, Oct. 16, 2020]

§ 20.2203 Reports of exposures, radiation levels, and concentrations of radioactive material
exceeding the constraints or limits.

(a) Reportable events. In addition to the notification required by § 20.2202, each licensee shall submit a
written report within 30 days after learning of any of the following occurrences:

(1) Any incident for which notification is required by § 20.2202; or
(2) Doses in excess of any of the following:
(i) The occupational dose limits for adults in § 20.1201; or
(i) The occupational dose limits for a minor in § 20.1207; or
(i) The limits for an embryo/fetus of a declared pregnant woman in § 20.1208; or
(iv) The limits for an individual member of the public in § 20.1301; or
(v) Any applicable limit in the license; or
(vi) The ALARA constraints for air emissions established under § 20.1101(d); or
(3) Levels of radiation or concentrations of radioactive material in -
(i) Arestricted area in excess of any applicable limit in the license; or

(i) Anunrestricted area in excess of 10 times any applicable limit set forth in this part or in the

license (whether or not involving exposure of any individual in excess of the limits in §
20.1301); or
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(b)

()

(d)

10 CFR 20.2203(a)(4)

(4) For licensees subject to the provisions of EPA's generally applicable environmental radiation
standards in 40 CFR part 190, levels of radiation or releases of radioactive material in excess of
those standards, or of license conditions related to those standards.

Contents of reports.

(1) Each report required by paragraph (a) of this section must describe the extent of exposure of
individuals to radiation and radioactive material, including, as appropriate:

(i) Estimates of each individual's dose; and

) The levels of radiation and concentrations of radioactive material involved; and
The cause of the elevated exposures, dose rates, or concentrations; and

)
iv) Corrective steps taken or planned to ensure against a recurrence, including the schedule for
achieving conformance with applicable limits, ALARA constraints, generally applicable
environmental standards, and associated license conditions.

(2) Eachreport filed pursuant to paragraph (a) of this section must include for each occupationally
overexposed!!! individual: the name, Social Security account number, and date of birth. The report
must be prepared so that this information is stated in a separate and detachable part of the report
and must be clearly labeled “Privacy Act Information: Not for Public Disclosure.”

For holders of an operating license or a combined license for a nuclear power plant, the occurrences
included in paragraph (a) of this section must be reported in accordance with the procedures described in
§8§ 50.73(b), (c), (d), (e), and (g) of this chapter, and must include the information required by paragraph
(b) of this section. Occurrences reported in accordance with § 50.73 of this chapter need not be reported
by a duplicate report under paragraph (a) of this section.

All licensees, other than those holding an operating license or a combined license for a nuclear power
plant, who make reports under paragraph (a) of this section shall submit the report in writing either by
mail addressed to the U.S. Nuclear Regulatory Commission, ATTN: Document Control Desk, Washington,
DC 20555-0001; by hand delivery to the NRC's offices at 11555 Rockville Pike, Rockville, Maryland; or,
where practicable, by electronic submission, for example, Electronic Information Exchange, or CD-ROM.
Electronic submissions must be made in a manner that enables the NRC to receive, read, authenticate,
distribute, and archive the submission, and process and retrieve it a single page at a time. Detailed
guidance on making electronic submissions can be obtained by visiting the NRC's Web site at
http://www.nrc.gov/site-help/e-submittals. htmi; by e-mail to MSHD.Resource@nrc.gov; or by writing the
Office of the Chief Information Officer, U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001.
A copy should be sent to the appropriate NRC Regional Office listed in appendix D to this part.

[56 FR 23406, May 21, 1991, as amended at 60 FR 20186, Apr. 25, 1995; 61 FR 65127, Dec. 10, 1996; 68 FR 14308, Mar. 25, 2003;
68 FR 58801 Oct. 10, 2003; 72 FR 49486, Aug 28,2007; 74 FR 62680, Dec. 1, 2009; 80 FR 74979, Dec. 1, 2015]

[ with respect to the limit for the embryo/fetus (§ 20.1208), the identifiers should be those of the declared
pregnant woman.
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§ 20.2204 Reports of planned special exposures.

The licensee shall submit a written report to the Administrator of the appropriate NRC Regional Office listed in
appendix D to part 20 within 30 days following any planned special exposure conducted in accordance with §
20.1206, informing the Commission that a planned special exposure was conducted and indicating the date the
planned special exposure occurred and the information required by § 20.2105.

[56 FR 23406, May 21, 1991, as amended at 60 FR 20186, Apr. 25, 1995]

§ 20.2205 Reports to individuals of exceeding dose limits.

When a licensee is required by §§ 20.2203 or 20.2204 to report to the Commission any exposure of an identified
occupationally exposed individual, or an identified member of the public, to radiation or radioactive material, the
licensee shall also provide the individual a report on his or her exposure data included in the report to Commission.
This report must be transmitted no later than the transmittal to the Commission.

[72 FR 68059, Dec. 4, 2007]

§ 20.2206 Reports of individual monitoring.
(a) This section applies to each person licensed by the Commission to -

(1) Operate a nuclear reactor designed to produce electrical or heat energy pursuant to § 50.21(b) or §
50.22 of this chapter or a testing facility as defined in § 50.2 of this chapter; or

(2) Possess or use byproduct material for purposes of radiography pursuant to parts 30 and 34 of this
chapter; or

(3) Possess or use at any one time, for purposes of fuel processing, fabricating, or reprocessing, special
nuclear material in a quantity exceeding 5,000 grams of contained uranium-235, uranium-233, or
plutonium, or any combination thereof pursuant to part 70 of this chapter; or

(4) Possess high-level radioactive waste at a geologic repository operations area pursuant to part 60 or
63 of this chapter; or

(5) Possess spent fuel in an independent spent fuel storage installation (ISFSI) pursuant to part 72 of
this chapter; or

(6) Receive radioactive waste from other persons for disposal under part 61 of this chapter; or

(7) Possess or use at any time, for processing or manufacturing for distribution pursuant to parts 30, 32,

quantitites:
Radionuclide Quantity of radionuclide’ in curies
Cesium-137 1
Cobalt-60 1
Gold-198 100
lodine-131 1
Iridium-192 10
Krypton-85 1,000
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Radionuclide Quantity of radionuclide’ in curies
Promethium-147 10
Techetium-99m 1,000

T The Commission may require as a license condition, or by rule, regulation, or order pursuant to §
20.2302, reports from licensees who are licensed to use radionuclides not on this list, in quantities
sufficient to cause comparable radiation levels.

(b) Each licensee in a category listed in paragraph (a) of this section shall submit an annual report of the
results of individual monitoring carried out by the licensee for each individual for whom monitoring was
required by § 20.1502 during that year. The licensee may include additional data for individuals for whom
monitoring was provided but not required. The licensee shall use Form NRC 5 or electronic media
containing all the information required by Form NRC 5.

(c) The licensee shall file the report required by § 20.2206(b), covering the preceding year, on or before April
30 of each year. The licensee shall submit the report to the REIRS Project Manager by an appropriate
method listed in § 20.1007 or via the REIRS Web site at http.//www.reirs.com.

[56. FR 23406, May 21, 1991, as amended at 56 FR 32072, July 15, 1991, 66 FR 55789, Nov. 2, 2001; 68 FR 58802, Oct. 10, 2003]

§ 20.2207 Reports of transactions involving nationally tracked sources.

Each licensee who manufactures, transfers, receives, disassembles, or disposes of a nationally tracked source shall

this section for each type of transaction.

(a) Each licensee who manufactures a nationally tracked source shall complete and submit a National Source
Tracking Transaction Report. The report must include the following information:

(M)
2
3)
(4)
(5)
(6)

The name, address, and license number of the reporting licensee;

The name of the individual preparing the report;

The manufacturer, model, and serial number of the source;

The radioactive material in the source;

The initial source strength in becquerels (curies) at the time of manufacture; and

The manufacture date of the source.

(b) Each licensee that transfers a nationally tracked source to another person shall complete and submit a
National Source Tracking Transaction Report. The report must include the following information:

(A
2
(3

)
)
)
(4)

The name, address, and license number of the reporting licensee;
The name of the individual preparing the report;
The name and license number of the recipient facility and the shipping address;

The manufacturer, model, and serial number of the source or, if not available, other information to
uniquely identify the source;

10 CFR 20.2207(b)(4) (enhanced display) page 53 0f 148


part-20
part-20
part-20
part-20
http://www.reirs.com/
https://www.federalregister.gov/citation/56-FR-23406
https://www.federalregister.gov/citation/56-FR-32072
https://www.federalregister.gov/citation/66-FR-55789
https://www.federalregister.gov/citation/68-FR-58802

10 CFR Part 20 (up to date as of 12/02/2022)

Standards for Protection Against Radiation 10 CFR 20.2207(b)(5)

(5) The radioactive material in the source;

(6) The initial or current source strength in becquerels (curies);
(7) The date for which the source strength is reported;

(8) The shipping date;

(9) The estimated arrival date; and

(10) For nationally tracked sources transferred as waste under a Uniform Low-Level Radioactive Waste
Manifest, the waste manifest number and the container identification of the container with the
nationally tracked source.

(c) Each licensee that receives a nationally tracked source shall complete and submit a National Source
Tracking Transaction Report. The report must include the following information:

) The name, address, and license number of the reporting licensee;

) The name of the individual preparing the report;

(3) The name, address, and license number of the person that provided the source;
)

The manufacturer, model, and serial number of the source or, if not available, other information to
uniquely identify the source;

The radioactive material in the source;
The initial or current source strength in becquerels (curies);

)
)
(7) The date for which the source strength is reported;
) The date of receipt; and

)

For material received under a Uniform Low-Level Radioactive Waste Manifest, the waste manifest
number and the container identification with the nationally tracked source.

(d) Each licensee that disassembles a nationally tracked source shall complete and submit a National Source
Tracking Transaction Report. The report must include the following information:

(1) The name, address, and license number of the reporting licensee;
(2) The name of the individual preparing the report;

(3) The manufacturer, model, and serial number of the source or, if not available, other information to

uniquely identify the source;
(4) The radioactive material in the source;

6

)
(5) Theinitial or current source strength in becquerels (curies);
) The date for which the source strength is reported;

)

(7) The disassemble date of the source.

(e) Each licensee who disposes of a nationally tracked source shall complete and submit a National Source
Tracking Transaction Report. The report must include the following information:

(1) The name, address, and license number of the reporting licensee;
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(2
3

The name of the individual preparing the report;

The waste manifest number;

The date of disposal; and

)
)
(4) The container identification with the nationally tracked source.
(5)
)

(6) The method of disposal.

(f) The reports discussed in paragraphs (a) through (e) of this section must be submitted by the close of the

next business day after the transaction. A single report may be submitted for multiple sources and
transactions. The reports must be submitted to the National Source Tracking System by using:

(A
2

The on-line National Source Tracking System;

Electronically using a computer-readable format;

(4

)
)

(3) By facsimile;
) By mail to the address on the National Source Tracking Transaction Report Form (NRC Form 748); or
)

(5) By telephone with followup by facsimile or mail.

(g) Each licensee shall correct any error in previously filed reports or file a new report for any missed
transaction within 5 business days of the discovery of the error or missed transaction. Such errors may be
detected by a variety of methods such as administrative reviews or by physical inventories required by
regulation. In addition, each licensee shall reconcile the inventory of nationally tracked sources possessed
by the licensee against that licensee's data in the National Source Tracking System. The reconciliation
must be conducted during the month of January in each year. The reconciliation process must include
resolving any discrepancies between the National Source Tracking System and the actual inventory by
filing the reports identified by paragraphs (a) through (e) of this section. By January 31 of each year, each
licensee must submit to the National Source Tracking System confirmation that the data in the National
Source Tracking System is correct.

[71 FR 65707, Nov. 8, 2006, as amended at 72 FR 59163, Oct. 19, 2007; 86 FR 43401, Aug. 9, 2021]

Subpart N - Exemptions and Additional Requirements

Source: 56 FR 23408, May 21, 1991, unless otherwise noted.

§ 20.2301 Applications for exemptions.

The Commission may, upon application by a licensee or upon its own initiative, grant an exemption from the
requirements of the regulations in this part if it determines the exemption is authorized by law and would not result
in undue hazard to life or property.

§ 20.2302 Additional requirements.

The Commission may, by rule, regulation, or order, impose requirements on a licensee, in addition to those
established in the regulations in this part, as it deems appropriate or necessary to protect health or to minimize
danger to life or property.
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Subpart O - Enforcement
§ 20.2401 Violations.
(a) The Commission may obtain an injunction or other court order to prevent a violation of the provisions of -
(1) The Atomic Energy Act of 1954, as amended;
(2) Title Il of the Energy Reorganization Act of 1974, as amended; or
(3) Aregulation or order issued pursuant to those Acts.

(b) The Commission may obtain a court order for the payment of a civil penalty imposed under section 234 of
the Atomic Energy Act:

(1) For violations of -

(i) Sections 53,57, 62,63,81,82,101, 103, 104, 107 or 109 of the Atomic Energy Act of 1954, as
amended;

(ii) Section 206 of the Energy Reorganization Act;

(iii) Any rule, regulation, or order issued pursuant to the sections specified in paragraph (b)(1)(i) of
this section; and

(iv) Any term, condition, or limitation of any license issued under the sections specified in
paragraph (b)(1)(i) of this section.

(2) For any violation for which a license may be revoked under Section 186 of the Atomic Energy Act of
1954, as amended.

[56. FR 23408, May 21, 1991, 56 FR 61352, Dec. 3, 1991, as amended at 57 FR 55071, Nov. 24, 1992]

§ 20.2402 Criminal penalties.

(a) Section 223 of the Atomic Energy Act of 1954, as amended, provides for criminal sanctions for willful
violation of, attempted violation of, or conspiracy to violate, any regulation issued under sections 161b,
161i, or 1670 of the Act. For purposes of section 223, all the regulations in §§ 20.1001 through 20.2402

are issued under one or more of sections 161b, 161i, or 1610, except for the sections listed in paragraph
(b) this section.

(b) Theregulations in §§ 20.1001 through 20.2402 that are not issued under Sections 161b, 161i, or 1670 for
the purpoases of Section 223 are as follows: §§ 20.1001, 20.1002, 20.1003, 20.1004, 20.1005, 20.1006,
20.1007,20.1008, 20.1009, 20.1405, 20.1704, 20.1903, 20.1905, 20.2002, 20.2007, 20.2301, 20.2302,
20.2401, and 20.2402.

[57 FR 55071, Nov. 24, 1992, as amended at 62 FR 39089, July 21, 1997]
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Appendix A to Part 20 - Assigned Protection Factors for Respirators?
Assigned
Operating mode Protection
Factors
|. Air Purifying Respirators [Particulate® only]®:
Filtering facepiece disposabled Negative Pressure (%
Facepiece, half® Negative Pressure 10
Facepiece, full Negative Pressure 100
Facepiece, half Powered air-purifying respirators 50
Facepiece, full Powered air-purifying respirators 1000
Helmet/hood Powered air-purifying respirators 1000
Facepiece, loose-fitting Powered air-purifying respirators 25
Il. Atmosphere supplying respirators [particulate,
gases and vaporsf]:
1. Air-line respirator:
Facepiece, half Demand 10
Facepiece, half Continuous Flow 50
Facepiece, half Pressure Demand 50
Facepiece, full Demand 100
Facepiece, full Continuous Flow 1000
Facepiece, full Pressure Demand 1000
Helmet/hood Continuous Flow 1000
Facepiece, loose-fitting Continuous Flow 25
Suit Continuous Flow 9
2. Self-contained breathing Apparatus (SCBA):
Facepiece, full Demand h 100
Facepiece, full Pressure Demand 110,000
Facepiece, full Demand, Recirculating h 100
Facepiece, full Positive Pressure Recirculating 110,000

[1l. Combination Respirators:

Any combination of air-purifying and
atmosphere-supplying respirators

Assigned protection factor for type and mode of

operation as listed above.

@ These assigned protection factors apply only in a respiratory protection program that meets the
requirements of this Part. They are applicable only to airborne radiological hazards and may not be
appropriate to circumstances when chemical or other respiratory hazards exist instead of, or in
addition to, radioactive hazards. Selection and use of respirators for such circumstances must also

comply with Department of Labor regulations.
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Radioactive contaminants for which the concentration values in Table 1, Column 3 of Appendix B to
Part 20 are based on internal dose due to inhalation may, in addition, present external exposure
hazards at higher concentrations. Under these circumstances, limitations on occupancy may have
to be governed by external dose limits.

b Air purifying respirators with APF <100 must be equipped with particulate filters that are at least
95 percent efficient. Air purifying respirators with APF = 100 must be equipped with particulate
filters that are at least 99 percent efficient. Air purifying respirators with APFs >100 must be
equipped with particulate filters that are at least 99.97 percent efficient.

¢ The licensee may apply to the Commission for the use of an APF greater than 1 for sorbent
cartridges as protection against airborne radioactive gases and vapors (e.g., radioiodine).

d Licensees may permit individuals to use this type of respirator who have not been medically
screened or fit tested on the device provided that no credit be taken for their use in estimating
intake or dose. It is also recognized that it is difficult to perform an effective positive or negative
pressure pre-use user seal check on this type of device. All other respiratory protection program
requirements listed in § 20.1703 apply. An assigned protection factor has not been assigned for
these devices. However, an APF equal to 10 may be used if the licensee can demonstrate a fit
factor of at least 100 by use of a validated or evaluated, qualitative or quantitative fit test.

€ Under-chin type only. No distinction is made in this Appendix between elastomeric half-masks
with replaceable cartridges and those designed with the filter medium as an integral part of the
facepiece (e.g., disposable or reusable disposable). Both types are acceptable so long as the seal
area of the latter contains some substantial type of seal-enhancing material such as rubber or
plastic, the two or more suspension straps are adjustable, the filter medium is at least 95 percent
efficient and all other requirements of this Part are met.

f The assigned protection factors for gases and vapors are not applicable to radioactive
contaminants that present an absorption or submersion hazard. For tritium oxide vapor,
approximately one-third of the intake occurs by absorption through the skin so that an overall
protection factor of 3 is appropriate when atmosphere-supplying respirators are used to protect
against tritium oxide. Exposure to radioactive noble gases is not considered a significant
respiratory hazard, and protective actions for these contaminants should be based on external
(submersion) dose considerations.

9 No NIOSH approval schedule is currently available for atmosphere supplying suits. This
equipment may be used in an acceptable respiratory protection program as long as all the other

minimum program requirements, with the exception of fit testing, are met (i.e., § 20.1703).

h The licensee should implement institutional controls to assure that these devices are not used in
areas immediately dangerous to life or health (IDLH).
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I This type of respirator may be used as an emergency device in unknown concentrations for
protection against inhalation hazards. External radiation hazards and other limitations to permitted
exposure such as skin absorption shall be taken into account in these circumstances. This device
may not be used by any individual who experiences perceptible outward leakage of breathing gas
while wearing the device.

[64 FR 54558, Oct. 7, 1999; 64 FR 55524, Oct. 13, 1999]

Appendix B to Part 20 - Annual Limits on Intake (ALIs) and Derived Air Concentrations (DACs) of
Radionuclides for Occupational Exposure; Effluent Concentrations; Concentrations for Release
to Sewerage

Introduction

For each radionuclide table 1 indicates the chemical form which is to be used for selecting the appropriate ALI or
DAC value. The ALIs and DACs for inhalation are given for an aerosol with an activity median aerodynamic diameter
(AMAD) of 1 um and for three classes (D,W,Y) of radioactive material, which refer to their retention (approximately
days, weeks or years) in the pulmonary region of the lung. This classification applies to a range of clearance half-
times of less than 10 days for D, for W from 10 to 100 days, and for Y greater than 100 days. The class (D, W, or Y)
given in the column headed “Class” applies only to the inhalation ALIs and DACs given in table 1, columns 2 and 3.
Table 2 provides concentration limits for airborne and liquid effluents released to the general environment. Table 3
provides concentration limits for discharges to sanitary sewer systems.

Notation

The values in tables 1, 2, and 3 are presented in the computer “E” notation. In this notation a value of 6E-02
represents a value of 6 x 1072 or 0.06, 6E + 2 represents 6 x 102 or 600, and 6E + 0 represents 6 x 10% or 6.

Table 1 “Occupational”

Note that the columns in table 1, of this appendix captioned “Oral Ingestion ALI,” “Inhalation ALI," and “DAC,” are
applicable to occupational exposure to radioactive material.

The ALls in this appendix are the annual intakes of a given radionuclide by “Reference Man” which would result in
either (1) a committed effective dose equivalent of 5 rems (stochastic ALI) or (2) a committed dose equivalent of 50
rems to an organ or tissue (non-stochastic ALI). The stochastic ALls were derived to result in a risk, due to
irradiation of organs and tissues, comparable to the risk associated with deep dose equivalent to the whole body of
5 rems. The derivation includes multiplying the committed dose equivalent to an organ or tissue by a weighting
factor, wt. This weighting factor is the proportion of the risk of stochastic effects resulting from irradiation of the
organ or tissue, T, to the total risk of stochastic effects when the whole body is irradiated uniformly. The values of
wr are listed under the definition of weighting factor in § 20.1003. The non-stochastic ALls were derived to avoid
non-stochastic effects, such as prompt damage to tissue or reduction in organ function.

10 CFR 20.2402(b) (enhanced display) page 59 of 148


https://www.federalregister.gov/citation/64-FR-54558
https://www.federalregister.gov/citation/64-FR-55524
part-20

10 CFR Part 20 (up to date as of 12/02/2022)

Standards for Protection Against Radiation 10 CFR 20.2402(b)

A value of wt = 0.06 is applicable to each of the five organs or tissues in the “remainder” category receiving the
highest dose equivalents, and the dose equivalents of all other remaining tissues may be disregarded. The following
parts of the Gl tract - stomach, small intestine, upper large intestine, and lower large intestine - are to be treated as
four separate organs.

Note that the dose equivalents for extremities (hands and forearms, feet and lower legs), skin, and lens of the eye
are not considered in computing the committed effective dose equivalent, but are subject to limits that must be met
separately.

When an ALl is defined by the stochastic dose limit, this value alone, is given. When an ALl is determined by the non-
stochastic dose limit to an organ, the organ or tissue to which the limit applies is shown, and the ALI for the
stochastic limit is shown in parentheses. (Abbreviated organ or tissue designations are used: LLI wall = lower large
intestine wall; St. wall = stomach wall; Blad wall = bladder wall; and Bone surf = bone surface.)

The use of the ALls listed first, the more limiting of the stochastic and non-stochastic ALls, will ensure that non-
stochastic effects are avoided and that the risk of stochastic effects is limited to an acceptably low value. If, in a
particular situation involving a radionuclide for which the non-stochastic ALl is limiting, use of that non-stochastic
ALl is considered unduly conservative, the licensee may use the stochastic ALI to determine the committed
effective dose equivalent. However, the licensee shall also ensure that the 50-rem dose equivalent limit for any
organ or tissue is not exceeded by the sum of the external deep dose equivalent plus the internal committed dose to
that organ (not the effective dose). For the case where there is no external dose contribution, this would be
demonstrated if the sum of the fractions of the nonstochastic ALls (ALl,s) that contribute to the committed dose
equivalent to the organ receiving the highest dose does not exceed unity (i.e., X (intake (in uCi) of each radionuclide/
All,g) <1.0). If there is an external deep dose equivalent contribution of Hq then this sum must be less than
I-(Hq/50) instead of being <1.0.

The derived air concentration (DAC) values are derived limits intended to control chronic occupational exposures.
The relationship between the DAC and the ALl is given by: DAC = ALI(in pCi)/(2000 hours per working year x 60
minutes/hour x 2 x 10* ml per minute) = [ALI/2.4 x 10°] uCi/ml, where 2 x 10* ml is the volume of air breathed per
minute at work by “Reference Man” under working conditions of “light work.”

The DAC values relate to one of two modes of exposure: either external submersion or the internal committed dose
equivalents resulting from inhalation of radioactive materials. Derived air concentrations based upon submersion
are for immersion in a semi-infinite cloud of uniform concentration and apply to each radionuclide separately.

The ALl and DAC values relate to exposure to the single radionuclide named, but also include contributions from the
in-growth of any daughter radionuclide produced in the body by the decay of the parent. However, intakes that
include both the parent and daughter radionuclides should be treated by the general method appropriate for
mixtures.

The value of ALl and DAC do not apply directly when the individual both ingests and inhales a radionuclide, when the
individual is exposed to a mixture of radionuclides by either inhalation or ingestion or both, or when the individual is
exposed to both internal and external radiation (see § 20.1202). When an individual is exposed to radioactive
materials which fall under several of the translocation classifications (i.e., Class D, Class W, or Class Y) of the same
radionuclide, the exposure may be evaluated as if it were a mixture of different radionuclides.
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It should be noted that the classification of a compound as Class D, W, or Y is based on the chemical form of the
compound and does not take into account the radiological half-life of different radioisotopes. For this reason, values
are given for Class D, W, and Y compounds, even for very short-lived radionuclides.

Table 2

”nau

The columns in table 2 of this appendix captioned “Effluents,” “Air,” and “Water,” are applicable to the assessment
and control of dose to the public, particularly in the implementation of the provisions of § 20.1302. The
concentration values given in columns 1 and 2 of table 2 are equivalent to the radionuclide concentrations which, if
inhaled or ingested continuously over the course of a year, would produce a total effective dose equivalent of 0.05
rem (50 millirem or 0.5 millisieverts).

Consideration of non-stochastic limits has not been included in deriving the air and water effluent concentration
limits because non-stochastic effects are presumed not to occur at the dose levels established for individual
members of the public. For radionuclides, where the non-stochastic limit was governing in deriving the occupational
DAC, the stochastic ALI was used in deriving the corresponding airborne effluent limit in table 2. For this reason, the
DAC and airborne effluent limits are not always proportional as was the case in appendix B to §§ 20.1-20.601.

The air concentration values listed in table 2, column 1, were derived by one of two methods. For those
radionuclides for which the stochastic limit is governing, the occupational stochastic inhalation ALl was divided by
2.4 x10° ml, relating the inhalation ALI to the DAC, as explained above, and then divided by a factor of 300. The
factor of 300 includes the following components: a factor of 50 to relate the 5-rem annual occupational dose limit
to the 0.71-rem limit for members of the public, a factor of 3 to adjust for the difference in exposure time and the
inhalation rate for a worker and that for members of the public; and a factor of 2 to adjust the occupational values
(derived for adults) so that they are applicable to other age groups.

For those radionuclides for which submersion (external dose) is limiting, the occupational DAC in table 1, column 3,
was divided by 219. The factor of 219 is composed of a factor of 50, as described above, and a factor of 4.38
relating occupational exposure for 2,000 hours per year to full-time exposure (8,760 hours per year). Note that an
additional factor of 2 for age considerations is not warranted in the submersion case.

The water concentrations were derived by taking the most restrictive occupational stochastic oral ingestion ALI and
dividing by 7.3 x 107. The factor of 7.3 x 107 (ml) includes the following components: the factors of 50 and 2
described above and a factor of 7.3 x 10° (ml) which is the annual water intake of “Reference Man.”

Note 2 of this appendix provides groupings of radionuclides which are applicable to unknown mixtures of
radionuclides. These groupings (including occupational inhalation ALIs and DACs, air and water effluent
concentrations and sewerage) require demonstrating that the most limiting radionuclides in successive classes are
absent. The limit for the unknown mixture is defined when the presence of one of the listed radionuclides cannot be
definitely excluded either from knowledge of the radionuclide composition of the source or from actual
measurements.

Table 3 “Sewer Disposal”

The monthly average concentrations for release to sanitary sewers are applicable to the provisions in § 20.2003.
The concentration values were derived by taking the most restrictive occupational stochastic oral ingestion ALI and
dividing by 7.3 x 10° (ml). The factor of 7.3 x 10® (ml) is composed of a factor of 7.3 x 10° (ml), the annual water
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intake by “Reference Man,” and a factor of 10, such that the concentrations, if the sewage released by the licensee
were the only source of water ingested by a reference man during a year, would result in a committed effective dose

equivalent of 0.5 rem.

List of Elements

Name Atomic
Symbol No.
Actinium Ac 89
Aluminum Al 13
Americium Am 95
Antimony Sh 51
Argon Ar 18
Arsenic As 33
Astatine At 85
Barium Ba 56
Berkelium Bk 97
Beryllium Be 4
Bismuth Bi 83
Bromine Br 35
Cadmium Cd 48
Calcium Ca 20
Californium Cf 98
Carbon C 6
Cerium Ce 58
Cesium Cs 55
Chlorine Cl 17
Chromium Cr 24
Cobalt Co 27
Copper Cu 29
Curium Cm 96
Dysprosium Dy 66
Einsteinium Es 99
Erbium Er 68
Europium Eu 63
Fermium Fm 100
Fluorine F 9
Francium Fr 87
Gadolinium Gd 64
Gallium Ga 31
Germanium Ge 32
Gold Au 79
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Name Atomic
Symbol No.
Hafnium Hf 72
Holmium Ho 67
Hydrogen H 1
Indium In 49
lodine I 53
Iridium Ir 77
Iron Fe 26
Krypton Kr 36
Lanthanum La 57
Lead Pb 82
Lutetium Lu 71
Magnesium Mg 12
Manganese Mn 25
Mendelevium Md 101
Mercury Hg 80
Molybdenum Mo 42
Neodymium Nd 60
Neptunium Np 93
Nickel Ni 28
Niobium Nb 41
Nitrogen N 7
Osmium Os 76
Oxygen 0] 8
Palladium Pd 46
Phosphorus P 15
Platinum Pt 78
Plutonium Pu 94
Polonium Po 84
Potassium K 19
Praseodymium Pr 59
Promethium Pm 61
Protactinium Pa 91
Radium Ra 88
Radon Rn 86
Rhenium Re 75
Rhodium Rh 45
Rubidium Rb 37
Ruthenium Ru 44
Samarium Sm 62
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Name Atomic
Symbol No.
Scandium Sc 21
Selenium Se 34
Silicon Si 14
Silver Ag 47
Sodium Na 11
Strontium Sr 38
Sulfur S 16
Tantalum Ta 73
Technetium Tc 43
Tellurium Te 52
Terbium Tb 65
Thallium Tl 81
Thorium Th 90
Thulium m 69
Tin Sn 50
Titanium Ti 22
Tungsten 74
Uranium u 92
Vanadium 23
Xenon Xe 54
Ytterbium Yb 70
Yttrium Y 39
Zinc Zn 30
Zirconium Zr 40
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Table 1 Table 2 Table 3
Occupational Values Effluent Releases to
Concentration Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col.2
Oral
Ingestion Inhalation Monthly
Average
Atomic Mo. ALl AL} DAC Air Water
Concentration
Radionuclide Class (Ci) (nCiy (uCifml)y  (.Cilmi) { G}
{.Climf)
1 Hydrogen-3 Water, DAC BE+4 BE+4 2E-5 1E-7 1E-3 1E-2
includes skin absorption
Gas (HT or T2} Submarsion’: Use above values as HT and T oxidize in air and in the body to HTO
4 Beryllium-7 W, alf compounds 4E+4 2E+4 9E-§ 3E-S 6E-4 BE-3
except those given for Y
Y, oxides, halides, and - 2E+4 8E-6 3E-8 - -
nitrates
4 Beryllium-10 W, see 7Be 1E+3 2E+2 6E-8 2E-10 - -
LLI walt
(1E+3) - - - 2E-5 2E-4
Y, see 78e - 1E+1 6E-2 2E-11 - -
B Carbon-11° Monoxide - 1E+6 5E-4 2E-6 E -
Dioxide - BE+5 3E-4 8E-T - -
Compounds 4E+5 4E+5 2E-4 BE-T 6E-3 BE-2
6 Carbon-14 Monoxide - 2E+6 TE-4 2E-B - -
Dicxide - 2E+5 9E-5 3E-7 - -
Cormpounds 2E+3 2E+3 1E-6 3E-9 JE-5 3E-4
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Table 1 Table 2 Table 3
Ocecupational Values Effluent Reieases o
Concentration Sewers
Col. 1 Cof. 2 Col. 3 Col. 1 Col.2
Oral
Ingestion Inhalation Monthly
Average
Atomic Mo. ALl ALl DAC Air Water
Concentration
Radionuclide Class (.Ci) {Ci) {1 Cilmi) {Cifmi) (1 Cifmi)
{1 Cifmi)
7 Nitrogen-13%  Submersion’ - 4E-6 2E-8 . - -
8 Onygen-15° Submersion’ - 4E-6 2E-8 . . .
9 Fluorine-18° D, fluorides of H, Li, Na, 5a+4 7E+4 3E-5 1E-7 - -
K, Rb, Cs, and Fr St wall
(SE+4) - - - TE-4 7E3
W, flucrides of Be, Mg - Se+q de-5 1e-T - -
Ca, 5r, Ba, Ra, Al, Ga,
Ir, Ti, As, Sb, Bi, Fe,
Ru, Os, Co, Ni, Pd, Pt
Cu, Ag, Au, Zn, Cd, Hg,
Sc, Y. Ti, Zr, V, Nb, Ta,
Nm, Te, and Re
y, LANTHANUM - Be+d 3e-5 1e-7 - -
FLUORIDE
1 Sodium-22 D, all compounds 4E+2 GE+2 3E-7 9E-10 GE-6 BE-5
11 Sodium-24 D, all compounds 4E+3 5E+3 2E-B 7E-9 5E-5 5E-4
12 Magnesium-28 D, all compounds TE+2 2E+3 TE-T 2E-2 9E-6 BE-&
except those given for
W
W, oxides, hydroxides, . 1E+3 5E-7 2E-9 - .
carbides, halides, and
nitrates
13 Alugminum-26 D, all compounds 4E+2 6E+1 3E-8 9E-11 6E-6 6E-5
except those given for
W
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Tabin 1 Table 2 Tably 3
Occupational ¥aluri EFf luent Releases to
Canceatraligns Lewere
fel. 1 Col. fol, €al. 1 Lol
aral Monthly
l?uim Inhalation AVETHTE
dtpmic  Radionu ) ide Claza AL Alr Water Concentretion
L8 (pii} Ly fulidmly (i) {pCifmi)  (pCidml)
14 Eiticem=3E 0, a1l compsunds except
thase ghww for W sed 7 BE+3 JE4 -5 LI ] -4 1€-3
W, owiges, hydroeices,
Carbidén, and altFalei - M -5 5E-8 - o
Y, aluminogtTicate glass - I -5 -y - -
14 $iticon 32 b, see isi 7643 7002 167 -0 - -
LL] wall
3n {IE+3) - - - AF-5 ai-%
¥, see H.'ti - 1E+3 -8 k-1 - -
¥, e U - Sie0 -9 TE-12 - *
1% Fhosphorys- 13 8, a1 compourds escept
phoshates given for ¥ G(+Z o, M7 Mes %6 %S
Ia
¥, phatphates of In" |
LD S
7, Mt FaT, BT,
and lasthranioes = 42 -7 =19 - -
15 Phosphorys-33 b, see ;5: L3 81 4“6 -2 8% a4
W, 3¢ TP - it 1E-6 w“-? " =
16 ut fum3y Vapor - 4 BE-6 -8 - -
B, swlfioes and dul feles
excepl thone given for W 1E+4 24 -6 by S - -
LLT wall
[GL+3) L - - -4 1E-3
W, rtements) aulfur, GE+Y
dulfioes of Se, Ba, Ge,
Sn, Pb, ks, Sb, Bi, Cu,
A, Ay, In, CA, Wg, W, ot
Mo, Sutfaies of G, Sr,
Ra, Ra, As, 50, ana B3 - bk -7 -4 - *
i Chlorirg- 36 0, exloriges of ¥, Li,
Ma, &, W&, Cs, and Fr 2E+) 4] g X-¥ -5 -4
¥, chioriges of lantha-
nides, Be, Pg, Cs, Sr,
PFa, 8, &), Ga, In, 71,
o B, PB, Ak, 5B, RS,
Fe, fu, Os, Co, A, Ir,
ai, Pd, PL, Cu, Ag, Au,
In, Cd, Mg, 5, 1, Ti,
ir, #f_ ¥, e, Ta, Cr,
Ka, W, W, Yo, end Qe - 2 1E-7 M-10 - -
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Table 1 Tabie 2 Tabie 3
Gcoupational Values ETTIuent Releases to
Concentrations Seweri
Col. % Cot. 2 Lol. ol. 1 Lal.
Oral Monthly
Ingestipn Inhatation Average
Atomic Radionuc!ide Class ALl TAL Rip Water Loncentration
Mo {pCi) {pli) (pli/m1} (pCi/ml} {uCi/al) (uli/ml)
17 thiorine-382 0, see o1 24 Afe4 2E-5 E-8 - .
L. wall
P13 {3E+4) - * - -4 IE-2
W, see VL1 - SE+4 2E-5 GE-8 - -
17 Crlorine-39° B, see >°C1 26+4 SEed 26-5 %8 . -
S, wall
*% (4E+4} - - - E-4 SE-1
W, see “°CI - BE+% 2E-5 BE-B - -
18 Argon-17 Submersion’ - - 1£+0 663 - -
18 Argan-19 Smuinn‘ - - FE-§ BE-7 - -
18 Argon-41 Submersion’ - - 3E-6 -8 - -
19 Potass ium-#0 0, &' eompounds 32 A2 26-7 BE-10 4E-§ #£-5
1§ Potassium-42 0, &) compounds BE1 EE+d -6 -9 6L-5 GE-4
15 Fotassiueqe] 0, at1 compounds BE*] 9E+} &E-5 1£-8 9F-5 SE-4
19 Pat.assiuruz §, &1 compounds 2E+4 TE+4 ¥-5 9E-8 - #
5t. wall
(AE+4) * - - LE-4 SE-3
19 F".‘Jl#ﬂ.ilﬂ"&z 0, a%1 compounds 3+l 1E+5 BE-5 %-7 - -
1. wall
{SE+d) - - - TE-u TE-1
20 Calcium-4} W, 8"} compounds AE+] 4E+] -6 . - -
Bone surf  Bore surf
(AE+3) (4E=3} - 5E-9 GE-S BE-4
20 Calcium-45 W, a!! compounds ZE+Y BE+2 aE-7 1E-§ 2E-5 2E-4
Fra Calciumd47 ¥, &1} compcunds BE+2 Sk &4-7 1E-9 1£-5 1E-4
21 Standiue4) Y, atl compounds TE+) 2E+4 9E-& 3E-B 1E-4 1E-3
£l Scandiun- e Y, ali compounds SE+2 7E-2 32 1E-9 TE-6 TE-S
2l Seand 44 Y, a1} compounds 4E+3 1E+& 5E-6 2E-8 SE-5 SE-4
21 Scandiym 4 ¥, al! compounds SE+2 ZE+2 1£-7 -0 1E-5 1E-4
F Scardiue-47 ¥. all compounds 2E+3 3E+) 1E-6 4E-9 - -
LLE wal)
{3Ee3) o - - a5 dE-4
21 Scandive-48 ¥, &1l compounds BE+2 1E+3 6E-7 2E-9 1E-5 1E-4
2 Scandiun-49° Y, #1) compounds 24 SEed 26-5 8t-8 36-4 3-3
22 Titanium- o4 D, a¥l compounds except
thote given for W and ¥ AEe2 1E+1 5e-9 26-11 4E-6 4£-5
W, cxides, hydroaides,
cartides, halides, and
nitrates - 3E+1 1E-8 &f-11 - -
Y, SeTiG, - 6E+0 2E-9 BE-]12 - -
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Table 1 Table 2 Table 1
Decupationa) Values E111vent Arisases W
Concantrations Swwers
Cat. 1 fol. 3 fat. Cel. 1 Col. 2
ora? Bonthly
ingestion Inhglation Average
Aomic Radiomuec)ide Class AL Atr Water Concentration
e, fuli) {1} (pli/ml} (plisml) {(pli/ai) (plifel)
22 Titantuss D, see gTd 5643 34 -5 M-8 M-8 16D
M, 122 “‘H - Af+4 -5 5i-8 - -
¥, see T4 - M4 1E-5 4E-8 - .
23 'l'an.m:ln.--l?z D, a1} compounds except
those given for W AE+4 BE+L 3E-5 -7 b -
St. wall
{3E+4) * - - 4E-4 4E-3
W, axided, hydrosidws,
carbides, and halides - 1E+5 4E-5 1£-7 - -
| Yanadiue &8 G, see :;\* $E+2 1£43 LE-7 -9 SE-& -3
W, e ¥ - 62 -7 SE-10 - -
23 Venadius-49 D, see v 7644 120 1E-5 - = -
LT wall Bone surf
&7 {9E+4} (M+4) - SE-8 1E-3 -2
W, tee Y - £+ BE-& 2E-8 - -
24 Chromiumr48 D, 81! compounds except
those given for W and ¥ BE+Y 1E+4 &5-6 -8 BE-5 BE-4
W, halides gnd mitrates - Ti+3 -6 1E-8 - -
Y, oxides and hydrostdes - TE+4) ¥-& -8 - -
24 Ehmiu—*?z D, see :g!lr IE+4 BF +4 4E-5 1E-7 4E-4 4E-¥
¥, ree Iw[‘.r » E+5 £E-5 1E-7 - -
Y, see Lr - SE+4 M-5 M-7 - -
4 Chromium-51 0, sen gtr SE 4 LEed -5 SE-A SE-4 LE-3
W, see o Cr - 264 -5 -8 - -
¥, sex Cr - 2844 Bf-6 3E-8 - -
25 H;ngamsr&lz D, 811 compaurds encept
those given for W X4 L1E. -5 7E-8 IE-4 3E-3
W, onides, kydroxides,
halides, and nitrates - bEvd -5 BE-& - .
25 Rasganese-52a2 D, see "lun IE+4 94 e 1£-2 . -
ﬂ.. will
(4£+4) - - - SE-4 LE-1
¥, see Sln - 1E+% 4£-5 u-7 - -
25 Ranganese-52 D, see ;iMn TE02 1643 57 2%-9 1E-3 1E-4
W, tee Olun . SE+2 AE-7 -9 - .
25 Ranganese-53 0, see “iwn SE+d 16+4 -6 . 76-4 7%-3
Bome surf
g - (2E+4} - k-8 - -
W, see “lun . 1E+4 56-6 26-8 - .
25 Mangansse-54 D, see oiMn 2543 afe2 a7 16-9 35 -4
W, see " Wn . BEe2 k-7 -9 - "
2 Kanganese-56 D, see g}m SE+3 24 6t-6 -8 -5 -4
W, st “"Mn - e % -6 -8 - -
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Tabte 1 Table 2 Table 3
Decupationsl Values Effluent Relteases to
ConcenLrations Sewers
fol. 1 Cal. Cal, Lol. 1 Cot.
Orel Honthly
Ingesiian Inhalation Averagt
Atomic Radionuc)ide Class At Alr Mater Concentration
Mo. (pCi} (uCi) {uCi/m'y (wCifai) (pCi/ml} {plifml)
26 Iron=52 @, all coapounds except
those given for G2 I+ iE-6 4E-9 1E-5 1E-4
¥, oxides, hydrouides,
and halides - ZE+] 1E-6 -9 - o
2 Iron-55 D, ses ;oFe 943 2643 8- 3E-9 16-4 16-3
W, see " Fe - 4E+3 2E-6 BE-9 = -
b Iron-%9 0, sen ggh HE+2 3IEL2 YE-7 SE-10 1£-5% 1E-4&
¥, see "Fp - G2 7E-7 7E=10 - -
26 1ron-60 D, see 2ife Mol 6E+0 3€-9 $f-12  AL-7 ‘-6
W, see ““Fe - 2+l Br-9 3-11 - .
27 Cobair-55 M, atl compounds except
thuse given for ¥ 1E+3 3E+) 1E-E 4E-9 2E-5 2E-4
¥, onides, hydronides,
hatides, and nitrates - k23 1E-6 -9 . "
27 Cobatt-56 ¥, see 2:Co 5642 W2 167 =10 6E-6 BE-5
Y, see “"Co dE+2 2E2 BE-B 3E-10 - -
27 Cobait-57 W, see 33Co BE+3 135 16-6 4-9 6E-5 6E-4
Y, s&2 " Lo 4£+3 TE+2 -7 SE-10 - -
7 Copalt-SAn W, sen ggta GE+4 9E+R 4E-5 1E-7 BE-4 BE-3
Y, see " (o - BE+4 -5 9E-8 - -
2 Cobatt-58 W, see ggtn 2643 1643 SE-7 26-9 263 26-4
¥, sea 0o 1E+2 TE+2 AE-7 1E-5 - -
27 Cobatlr-60al W, see Co 16+ 4E+6 2E-3 56-6 . -
L. wall
5 {1E+6) - - - 2[-2 2E-1
¥, see " (o - e+ 1E-3 -6 - -
2 Cobalt-60 W, see 22Co SEe2 2642 7E-8 2610 3-8 -5
¥, see “7Co JEed JE+L 1E-8 8E-11 - -
2 CubiltPBIz W, see ;gCQ i+l BE+1 M-S SE-8 JE-4 3E-3
¥, sex “"lo ik GErt 2E-5 BE-B . =
27 Codalt-62at W, see 3o SEed 7845 -5 261 . .
st. wall
£g (5E+4) - - - TE-4 TE-3
¥, see “TLo = 26+% BE-5 2E-7 - -
28 Kickel-5% 0, all compounds except
thase given for W 1E+) 23 ae-7 JE-9 26-5 2E-4
W, oxides, hydroxides,
and cartides N 1E+1 LE-7 2E-9 o
Yapor - 1E+3 SE-7 2E-9 -
28 Wicke}-§? D, see ggns 2Ee3 5¢e3 266 76-9 26-5 26-4
W, see N . IE+3 1E-6 4E-9 - -
Yapor - BE+] -6 -5 - .
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Tabie 1 Table 1 Table 3
Occupatione’ Yalues Effluent Releases to
Contentraticns Sewers
Col. 1 Col. 2 Lol, 3 €ol, & Col. 2
Rral Monthiy
Ingastion Inhatation Average
Atomic Radionuclide Class aLi L L Afr Water Concentralion
Ho. {uli) (i) {pCr/mt) (pCi/mi)  (pli/ml)  (pCi/ml)
28 Wickel-59 D, see ZONi 26+4 4E+3 2t-% 5¢-9 3E-4 3-)
W, ser T OKi - TE+3 -6 1€-8 - -
Yapor - Z2i+1 87 AE-9 - -
2% Nickei-63 0, see oMl 9t +3 2643 76-7 26-9 16-4 1€-3
W, see T Hi - IE+3 1E-& A[-9 - -
Vapor - Btz -7 1E-9 - -
28 Nickel-65 D, see 5’gni 8E+3 2644 16-% 3-8 1E-4 1£-3
. ser *Ohi - 3644 16-5 AE-8 . -
Vapor - 2i+4 7E-6 26-8 * -
28 Nicke!-6§ B, see i ag+2 2643 -7 26-9 . -
LL1 wall
£ [5E+2) . - - EE-6 6E-5
¥, see NI - GE+Z -7 9E-10 - -
Yapor = 3f+3 1E-6 4E-9 - -
29 topur—-f-&z P, 211 compounds except
those given for ¥ and Y e+ 9E+4 4E-5 1E-7 - -
St. wall
(3E+4) - - - 4E-4 -2
W, sulfices, halides,
and nitrates - 1E+5% 5E-5 26-% * -
¥, oxides and hycronides . 1E+5 4E-5 1E-T - -
23 Copper-61 b, see Hcy 1604 4 15 48 26-4 26
¥, jee Wtu - 4f +4 2E-5% 6E-8 = .
¥, sem = Cu - 4E+4 1E-% SE-8 - -
29 Copper-64 D, sea g’:tu 1E+4 Ik 1E-5 AF-8 2E-4 2E-3
W, sewr ooCu - ZE+4 1E-% JE-8 - -
¥, see  Lu - Z2E+4 SE-6 3-8 - -
29 Copper-67 D, see Sotu 5043 8E+3 -6 16-8 6E~5 6E-4
W, sep mtu - LE+1 2E-& TE-9 * -
Y, tew  Cu - hE+3 k-6 6E-9 - o
ap line-E£2 ¥, #ll compounds 143 IE+3 1E-6 4E-3 2t-5 2E-4
i 11!11:-532 ¥, a1l compounds 2Eva TE 3JE-5 9E-8 - =
St. wall
(IE+4) - - - IE-4 -3
n linc-65 ¥, 21} compounds AF+2 AE+2 1€-7 4£-30 LE-8 5%E-5
3 Linc-t4m Y, 811 compounds 4AL+3 TE+2 3-8 1£-3 6E-5 GE-4
10 Ztnc-69% ¥, a1l compounds 6Eed 1645 60-5 26-7 8E-4 8f-3
in finc=Tim ¥, all compounds &E+1 2E+4 7E-& 2E-R BE-5 BE-#
0 linc-72 ¥, #11 compounds 1E+3 1043 SE-T 2E-9 if-% 1E-4
31 Ga]‘-im-ssz 0, 81} compounds excepl
those given for SEed 2E+5 1E-5% JE=7 - .
5t. wall
{(BE+d} - - - af-4 9E- 1
W, oxides, hydroaides,
carbides, halides, and
pitrates - 2E+5 BE-5 -7 - -
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Table 1 Tabte 2 Tanle 3
Occupational Yalues Effluent Releases to
Concentrations Sewery
Col. 1 Col. 2 Cal. 3 fel. 1 fel. 2
oral Monthly
Ingestion Inhalation Average
Atomic Radionuclide Class ALl Air Water Concentration
Mo {uli) {wkil {pfi/m}y {plidml)  (pCifel)  {pli/al}
3 GallluwBh D, see goGa 1643 4E43 -6 SE-9 365 1Ed
W, see Ga - 3+ 1E-6 4E-9 : -
1 a1l fume67 D, see Sifa 7642 1E 4 6E-6 2-8 1E-4 1£-3
W, see G2 - ik+8 4E-6 1E-8 - -
1 Gallluw-688 D, see £oGe 2E+d SEed 26-5 6i-8 24 26-3
W, tee " Ga - SEe4 2E-5 TE-8 - -
2 Gal 11707 B, ser 5°ca Stet 2645 7E-5 2-1 -
51, wall
65 {TEwd) - - - 1E-3 1E-2
W, see - 2E+5 BE-5 3E-7 - -
n Gal)ium-72 D, see boca 1643 af+3 1E-6 5E-9 26-5 24
W, see A - 3E+3 1E-6 4E-5 =
3 Gallim-73 0, see SoGs 5€e3 2644 6E-6 2-8 7E-5 -4
W, see G - 2644 6E-6 2t-2 - -
k oy Germaniue-&6 p. all! compounds excepl
those given for W 20+ A+ 1E-5 2E-3 3E-4 -3
W, puides, sulfides,
and haiides - 2E+k 8E-6 -8 *
12 Germanium-572 D, see T0Ge 344 9% +4 -5 16-7 -
5t. wall '
5 (45+4) - - - GE-4 BE-3
W, see " Ge - 1E+5 4E-5 1E-7 -
32 Germanioe- 58 b, see izﬂt SE+3 4E+3 2E-& 5E-9 BE-5 RE=4
¥, 1ot Ge - 1E+2 AE-8 1E-10 - -
32 Germanive-§9 D, see Soe 164 2544 6E-5 26-8 26-4 263
W, see " L - 8E+3 IE-6 1E-8 - -
1z Germanim-71 0, see Egg. LEes AE+S 26-4 BE-7 7€-3 7E-2
W, ser " a - 4f 4 2E-5 GE-8 =
32 cermantum- 757 0, see e e 8Ea -5 16-7 .
1. wall
1 (TE+ ) - - - -4 -3
W, sed  Ge . BE-4 4E-3 1E-7 -
12 Cermanium-77 D, see 2?5: 8E1 1604 dE-6 16-8 LE-4 1E-3
W, see e - GE*3 tt-6 BE-9 -
kH Gemnniw?ﬂz D, ses “Ee TE+4 2E+4 2E-6 IE-8 -
St. wall
6B (ZE=4} - - - IE-4 3E-3
W, see Ge - =4 SE-6 3-8 - -
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Table 1 Tabite 2 Table 3
feccupationat Valyes Effivent Releases to
Concentrations tewers
€ol. 1 Col. 2 Col, fol. 1 Cal,
Oral Ronthly
Ingestion Inhalation Average
Atomic Radiohuc)ide Class ALl L Air Kater Concentration
"o (i) {eCi) (pCt/mi) (uCismi)  (pii/m1)} (plifml}
1 irstnic-ﬁ'ﬁz W, a1} cospounds JE=d 1E+5 LE-% 2E-7 -
5t. wall
{4F+4) - - - SE-d 6E-3
n l'""jtﬁ'i{"fﬂz ¥, all compounds 1E+4 S5E+4 2E-% TE-8 2E-4 2E-3
13 Arsenic=T1 W, 411 compounds 4E+3 SE+3 ZE-6 &E-9 SE-5 EE-4
13 Arsenic-72 ¥, a1l compounds SE+d 1E+3 6E-7 2E-% 1E-% iE-4
33 Arsenic=T73 ¥, al1 compounds 8L+3 2E+3 JE-7 2E-9 1E-4 1£-3
1 Arsenic-74 ¥, all compounds 1€+1 8F+2 -7 1E-9 2E-% 2E-4
11 Arsenic-16 ¥, all compounds 1E+3 1E+) BE-7 -5 1E-% 1E-4
33 Arsenic-77 ¥, 2!l compounds 4E+] SEe3 2E-6 TE-3 -
Li] waltl
{5E+3}) - - - 6E-5 §E-4
13 Arnnic-?&z W, a1l cowpounds BE+] T4k SE-6 AE-8 1E-4 E-3¥
M 5¢‘t~=w?ﬂz D, a)7 compounds escept
tnose given for o 2E+4 L] 2H-% SE-A LE-4 it-2
¥, oxides, hydroxides,
carbides, and
elemental Se 1E+4- 4E+d 2E-5 &E-8 -
- Selenive-7387 D, see 0t S+ 2045 6-5 26-7 ag-4 a3
W, e T 5e kTR | 1E+% BE-S 28-7 - -
34 telenivm 71 D, see ;gh Af+3 1E+4 k-6 2E-A AE-5 4E-4
W, see " Sa - 2E 4k TE-8& -8 -
u Selenivm-75 D, see Jo5e 542 ez 3%-7 1€-9 76-6 75
W, see " Se - 6E+2 3t-7 BE-10 - -
T Setenium-79 0, ses J0se 6E+2 Btz 3%-7 16-9 8E-6 PE-5
¥, see " Se - bE+2 2E-7 #E-10 = -
LY Seleniun-81a’ D, sen J05e At o4 7E+4 M-S 9€-8 IE-4 33
¥, see “Le 2E+4 TE+4 -5 1E-7 -
3 Seleniu-81° B, see 'Use 6E+4 2645 9~ 37 .
S5t wali
10 (BE+4) - . - 16-3 1E-2
¥, et Se - 2E+5 H LT -7 - -
3 Seleni 832 B, see J05a aEe4 1648 §€-5 %-7 pr a3
W, see " Tha 3E+a 1E+% &f-5 8E-7 - -
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Tablie 1 Table 2 Tatle 3
Cicupational Waluws Effluant Releases to
Concentrations Severy
Col 1 Col. 2 Col. 2 Col. 1 Col, 2
Orat Monthly
[ngestion Inhalatton Avarage
Apric  Radionwcs) ige Clacyg Aci H Air Waler Concentration
Ku (uCi) {pid (uCi/mt) (pli/ml}) {plifel) {(pCi/al}
3% Brn-‘MJ-hz I, bromides of M, LT,
ba, K, &b Cs, and Fr 1E+4 i+ 2£-5 SE-8 - -
st. wall
(2E+d} - - . -4 IE-3
¥, hrosides of lsntha-
nides, Be, Mg, Ca, Sr,
Ba, Ra, At Ca, Im, 71,
Ga, 5n, Pb, As, S», BF,
Fe, Bu, Os, Co, Bh, Ir,
Wi, Pd, PL, Cu, Ag, Ao,
ir, Cd, Mg, 5¢, ¥, T4,
Ir, Wt ¥, wt, Ta, Mn,
Tc, ang Re - A+ 2% BE-B - #
35 Bromine- 742 D, see V85, 264 764 IE-5 -7 - .
5t. wall
- (QE+4}) - - - 5E-4 SE-3
W, see Ty, - BE+4 &f-5% i£-7 - -
35 aroaine-75% 0, see ¥, Hed 5E+d 2%-5 7t-8 . -
5t. wall
(4E4) - . - 5E-4 5¢-3
W, see V8, - SEd 2-5 7%-8 . .
% Bromine-76 D, ses Jitpr 43 SE+3 266 76-9 5E-5 SE-4
. see Mgy . ated 26 669 - .
15 Browine-T7 0, see ;“\a i+l 2E+d 1E-% %-8 PE-4 -3
W, sew g - ZE 4 BE-6 3-8 - -
3% Broeine-80m D, ses Jonpr 2644 2644 %-% 26-8 -4 3E-3
¥, ses g, . 164 BE-6 26-8 - .
4 pnt ?“!
35 Gromime-BD 0, see r Sf+4 2E+5 BE-% -7 " =
3t owal
[9E+4) - - - 1E-3 1E-2
¥, see Témg - 2E+5 9L-5 IE-7 - -
3 Bromine-82 D. see J5%3 3+ 4Ee3 26-6  GE-9  AE-S  AE-d
¥, i ar - ] 2E-8 SE-% o -
3 Bromine~ T4e,
orine-Bl L. see r SE+4 EL4 M-5 SE-8 - o
5. wall
(TE4) - - - 8L-4 SE-3
W, ses ?4-:51_ - BE+4 -5 SE-B = -
3 Bromine- 847 D, see %3, 2644 BEed 26-5 1 - -
£, wall
{3i+4) - - - &E-4 4E-)
¥, see 'V%, . §E+d 35 9E-8 - -
35 Kryptan-74% Submersion - . 366 1£-8 - .
36 firypton-Té EMM'ic-ﬂ: - - of-§ -8 - -
i1 [T‘;r"b‘.ﬂh-??z Submersion! - - -6 2E-8 - -
16 Kryplon-79 Sutmers ignl . . 2% 7E-8 - -
3B L=ypton-81 Submersion® . B TE=d E-f . -
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Tabts 1 Tabile 2 Tebie 3}
Booupational Yalues Effluent Reledses Lo
Concentirations Sewmry
Col. 1 Cal. & Col. fol. 1 Lol
Bral Bonthly
Ingest ion Enhalatian hverage
Alomic Radipnuc)ide Tlass Al L BaE— Air Water Concantration
No. [uCil (i) (pi/ml) (uCifml)  (uti/mt) {(pCi/al)
3 Keypton-83a Submersion’ 1-2 5E-5 .
3% Krypton-85a Submers font - . 265 -7 .
3 krypton-85 Submersion’ . . 1E-4 7%-7 . -
% Krypton-87° Submersion! . - 5E-6 26-8 . -
k13 Lrypton-B8 Sumr:iunl - - Fa 3 SE-9 - -
w Iluh1d1'un-?92 0, &1 compounds & o4 1E+5% 5E-5% 2E-7 - -
5t. weil
{EE+d) . - - BE-4 et-1
7 ﬂumﬁim-BLn? 0, &l compounds 2E+5 3E+5 1E-14 SE-T - -
5t. watll
{JE¢5) - - - a-3 AE-2
17 Rubidium-81 D, ! compounds SE+4 SEvd 2E-5 7E-8 SE-4 SE-3
3 Rutidiu-B2m D, a1l compounds 1E+ i TE-6 -8 2E-4 2E-1
L3 Rubigtum-E3 D, all compounds &E+2 1E+3 &$§-r 1E-9 9%-6 SE-5
37 Rub i um- 84 0, »11 compounds 5E+2 BE+2 3E-7 1E-9 TE-6 TE-§
L4 Aukidiue-B6 D, all compounds SEe2 BE+2 3E-7 1E-% TE-6 TE-5
n Fubidiom-87 0, all campounds 1£+3 2E+] &E-7 2E-9 1£-% -4
37 Rubidive~B8" B. a1 compounds 2644 Bisd 3-8 9E-9 . -
r. wald
{3Ed) - - - AE-4 4-3
¥ Rubidiusg9” 0. o1 comounts A4 16+% £E-5 2E-7 - -
St wall
{6E+) . - - 94 $-3
; 2
3a Strontiue-20 D, &1 saluble Compounds
eacept Srlify afe] 1E+4 5E-6 2E-8 BE-% GE-4
¥, ati irsoluble com
pounds and Srlidy - 1E+4 k-6 fE-8 - -
38 Strontir8l® D, see S05r I ed i+ -8 1%-7 3t-4 -3
Y. ke O Gr ZE+ BE=d -5 1E-7 - -
19 Serant ium-32 b, see 205 32 a2 26-7 6E-10 . -
L1l wall
(PE=2} - - . -6 -5
Y, see SﬂSr 2E+2 9E+] 4E-8 1E- 16 - -
18 Strortium-Bl B. see posr IE+3 7643 -6 1E-8 3-% -4
Y, see U5r 2E+3 4E+3 1i-6 8- - -
o Strontium-Biel D, ses oosr 2648 645 IA-4 SE-7 3€-3 3E-2
¥, ses e - BE+S -4 1E-6 - -
18 SLrontim-25 0, see ose 33 3£+3 16-6 -5 -5 Ak
v see P05, . 2E+3 6E-7 26-9 - -
38 Strostium-STe D, see gov SEed 120) 5(-5 267 6E-4 6-3
Y. e B‘br RE+4 2Ee% &E-5 2E-7 = -
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Table I Tablie 2 Table }
Occupationat Walues Ef1Tuent Releases 1o
Concentrations Siwers
tol. 1 Ced, 2 Col. €c1. 1 Col.
Oral Monthly
Ingesticon Inhalatlon Average
Aonie Radionuclide Elass AL Adr Water Comcentration
o (wit) {uCi} {(pli/m1} (i) (pli/et) (pCifml}
38 Strontium-B9 0, see s 6E+d 8E+2 4E-7 1E-9 - -
LLT wall
8 {6E+2) - - . pE-6 BE-S
¥, see - 5r Sfed 1E+3 EE-& 2E-10 - -
18 Stront|um-90 0, see M5, I+1 2641 B9 - - -
Boret surf  Bone surf
80 (4E+1) (2£+1)} . 3-11 5E-7 58
¥, ser “V5r . &E+0 269 BE-12 . -
38 Stront w91 0, wea posr 26+3 6E+3 266 8E-9 265 2E-4
Y, see P - 4E+3 1E-§ -9 - -
38 Strontium-92 0. see ggs- 33 9E+3 AE-§ -8 4E-5 4E-4
Y, see TSP - TE+] JE-6 9t-9 - =
13 \"l,tr!wB-E-nz ¥, all compounds sucept
those given for ¥ 264 BE+4 2E-5 Br-8 -4 IE-3
Y, oxides ang hydroxides - SE+4 2E-5 BE-R - .
1 Yitriue-86 ¥, see Doty 1643 3E+3 16-6 5¢-9 2t-5 26-4
Y. sen ¥y . 34 1E-6 5E-9 - .
39 Yitrive-87 ¥, sea SO0 2643 3643 166 $6-9 -5 -4
Y, see D0y . 33 1-$ 5E-9 - -
19 Yetri 88 ¥, see SO0y 1£+3 12 16-7 -0 1€-% 164
Y. gee D58y . 22 -7 u-3106 - .
19 Yitriue90s W, see Comy 8E+3 1E+8 5E-6 -8 1E-4 16-3
Y, ses O0Wy . T 8E-6 28 . .
19 Yitriu-30 ¥, ses DE8y o2 TE+2 %7 $6-10 - .
LL] wall
{5E+2) - - - 76 -5
¥, saw 361' . bE+2 ¥-7 9E-10 . -
. 2 8m,
39 Yeirium-9ln ¥, e 1E+5 2E+% 16-4 -7 2E-3 2%-2
Y, see 268y - 2645 7€-5 2€-7 . -
i3 Yetrium 91 ¥, see a'ﬁ""lf L2 2E+2 7E-2 2-12 - -
L wall
(BE+2} - - - BE-6 BE-5
Y, see Bo0y - 1842 SE-8 -1 - -
39 Yitriaw92 N, 3eq 208y 3Ee3 8543 AL-$ 16-8 -5 SE-4
Y. ses S50y . BE+3 H-6 1E-4 - -
39 Yitrive-93 v, sen 508y 1643 3603 166 -9 2€-5 24
Y, ses 308y - 2643 1E-6 3-8 . .
33 Ytirim-94 ¥, ee 268y 24 BEet 3*-$ 16-7 - -
St. wall
{3E+4) - - . 454 aE-3
Y, see T8y . BE+4 3-5 1E-7 . -
39 Yitrium-35 ¥, 1ee BERy a4 2648 6E-5 26-7 . .
A
(SE+4) - - - -4 7E-3
v, see 368y - 1648 6E-5 26-7 - .
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. . . . 10 CFR 20.2402
Standards for Protection Against Radiation 0 CFR 20.2402(b)
Table 1 Tabia 2 Table 3
Cocupational Values Effluent Releases Lo
Concentrations Sowprsy
Cal. 1 Col. 2 tol. 3} Col. 1 Col. 2
Oral Honthly
Iagestion Inhalation Average
Atomic Radicnueciide Class ALl L i Afr Water Concentration
No. (uli) i) (wCt/ml) (pli/fel} (plisfml) (pCi/ml}
L] Lircontum=-8G U, &l compouos except
those given for W et Y 1E+3 AE-3 2E-6 6E-9 2E-5 2E-4
W, oxides, hydroafdes,
halides, and nitrates - JEw3 1E-6 4E-93 - o
¥, carbide - 2E+]3 1E-6 3E-9 = i
40 Iirconium-88 D, see g’gzr 453 2642 9-8 10 SE-5 56-4
W, see Eafr - bE+2 -7 TE-10 - =
¥, tew " Ir - 42 -7 4E- 10 - -
40 IirconiumB9 0, sea g’gfr 2£+3 ag+] 1E-6 5€-9 2E-3 ZE-4
W, see BGZr - ;) 1E-6 IE-9 - -
¥, see OO p - 2E+1 1E-6 -9 - .
0 Tirconium93 D, see 67y 163 BE+0 -9 - - -
Bore surf  Bone surf
86 {3E+3) (ZE+1) = 2E-11 4E-5 SE-4
W, ses " v - 2E+1 1E-8 - - -
Bona surf
. - {BE+1) - 8E-11 - -
Y, see " Ir - EE+l 2E-8 - - -
Bore surf
- (TEvl) - SE-11 - -
40 Lirconiuvm %5 D, ses a'E‘!I' 1E+3 1E+2 SE-B - 2E-95 2E-4
Bane surT
- - [3E+2) - AE-10 - -
W, see %E’r - g2 2E-7 SE-10 # -
¥, see LT = e+ 1E-7 4E-10 ol -
a0 Lirconium=97 B, see g:zr BE=2 2E3 BE-7 IE-% 4E-6 9€-5
W, ses E#Er = 1E+3 BE-7 ZE-9 - -
Y, sen " ir - 1E+3 S5€-7 2E-9 - -
4l Nlohiw‘ﬁsz W, 2!l compounds except
those given for ¥ 5 +4 2E*% 9E-% 3E-7 - -
5t. wall
(7E+) - - = 1£-3 1E=-2
Y, oxides and hydroxides - 2E+5 SE-5 -7 - -
a1 Niodius-8n° W, ser Soub 1644 At 26-5 6E-8 1E-4 16-3
(56 win) Y, fed MO - AL =4 ZE-% -2 - -
£ Hiobium-23 ¥, ses o SEe3 2644 BE-6 3E-8 76-5 TE-4
{122 win) Y, see b - 2i+ BE-6 2E-8 - -
41 Niokiue90 W, see Eg!b 1E+3 3E.3 1lE-6 4E-9 1E-% 1E-4
Y, sew  Mb - i+l 1E-6 It~ - -
4 Niobi e~ 93m ¥, see Sy 9f+) 2643 at-7 -9 - -
LLY wa il
B8 {1E+4) - - = 2E-4 2E-3
Y, se& " Hb - ZE+2 TE-E 28-10 - -
a Niobfue-94 v, see S 52 2642 #6-8 -0 16 1E-4
¥, ses " Hb - ZE+1 GE-% 2E-11 - -
41 Niotium-95a W, see O 2643 3643 1£-6 4£-9 - -
il wall
af {2E«3) - - - IE-S 3E-4
¥, see T b - 2E+3 BE-7 IE-% - =
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. . . e 10 CFR 20.2402
Standards for Protection Against Radiation 0 CFR 20.2402(b)
Table 1 Table 2 Table 3
Dccupational Yalues Effluent Relesyes to
Concemiralions Sewers
Col. 1 Cat. 2 Col. 3 fo}. 1 Col. 2
Dral Monthiy
Ingestinn Inhalation Average
Atemic  Radionuclide Llass kLl i Air Water Concentration
Wo. {wCi) (uCi) (pCi/m1) (pCi/mt)  (uCifm?) (pli‘zel)
il Niobiuw95 W, see ponb 2643 1§43 5E-7 26-9 -5 -4
¥, sce T OHb - 1£+3 SE-7 <E-9 r "
Ly Wiob iy 98 ¥, ses gg?ﬂ: 1E=3 -2 1E-6 4E-9 2E-5 -4
¥, sex " Nb . 2613 1E-6 3E-9 . .
4] Kiobium-97° W, ses ‘Egr.-b 26+4 BE+4 IE-5 1E-7 IE-4 -3
Y, sew WD - TE+4 JE-5 1E-7 . -
41 Miobium-98° W, see Eghn 1E+4 5fed -5 BE-8 2E-4 26-1
Y, tee Kb = LE+4 2E-% TE-8 - -
L Nolybdenum- %0 D, a1 compounds excent
those given for ¥ 4E+3 76 +3 3E-8 1E-8 -5 if-4
Y, onides, hydronandes,
arg MoSy 2E+3 5E+1 2E-8 &E-% - -
4 Molybdenum=93m D, see gi'm; 93 26+4 76-6 76-8 £E-5 EE-4
¥, see “"Ha dE+1 1E+4 bE-& ZE-2 - .
.2 Nolybdenum-93 D, see oM ag+1 5643 26-6 8-9 SF-5 SE-4
Y, s T Mo Zh+4 2E+2 EE-2 k=10 - e
42 ¥alybdenin-99 D, see Mg 26+3 1+3 -6 af-5 . .
LLY wall
a0 {1€+3) - - - 2E-5 26-4
¥, ses © Mg 1E+3 1E+3 &E-7 iE-9 - o
7 Molybdenum-1015 B, see - Mo SE+4 1E+5 HE-5 2E-7 - -
St wall
50 {SE+4) - - - -4 TE-1
Y, see Mg . IE+5 6E=5 2E-7 - -
: 4 "
43 Technel iup-93n 0. 2l compound: excepl
: Lthose given for W TEed 205 6E-5 2E-7 -3 1€-2
W, oxides, hydroxides,
Kalides, and nitrates - If5 1E-4 ac-7 - .
43 Technet jum-93 b, see g%:'h: TE+4 TE=d 3E-% 1E=7 -4 4E-1
¥, 1se - 1E+3% AL-5 1£-7 - -
13 Technetivw-5au® D, see SioTe 2044 af+d 26-% 68 r-4 3-3
W, see "~ Tlg - BEed 2E-% et-8 - .
43 Technetiuw 94 D, see E;HT-: %{+3 ZE+d BE-& 3E-2 1E-4 1E-3
W, see ' - ZE+4 1£-5 368 - -
Q Technetium-958 D, see gooTc CEe3 5£41 266 8E-9 5¢-5 56-4
W, see b ¥ - i} 8E-7 3E-9 - -
83 Techretive-95 D, see oynlc 144 2644 $-6 M-8 14 163
W, see ~Tc . 2E+4 8t-b 3-8 - -
€3 Technetium-96n° D, see 3?% 2E45 I+ 16-4 at-7 26-3 2-2
¥, see "re - 2E+5 1E-4 -7 - -
+ Technetion:96 D, see aonTc 2643 13 -6 56-9 -5 *-4
W, see TTE - ZE+3 gE-7 -9 - -
43 Technetivm-97m D, see ~"1c 543 e 3 - BE-5 bE-4
. WA
- (70+3) - 16-8 - -
¥, see 1M - 1643 5¢-7 2%-9 - .
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Standards for Protection Against Radiation 10 CFR 20.2402(b)
Table } Table 2 Tabie 3
Bccupationel Values Effluant Reteases to
Concentrations Sewrs
Col. 1 oY, 2 Cal. Co¥, 1 Col. 2
{rad Monthly
Ingestion Inhalation Average
Atomic Radionuc!ide Class ALl Air Water foncentration
ho. {pii) {wli) {pCi/mt) (pCifal)  {pCi/el) (pli/mi}
9 Technetive-97 0, see oinTc 84 54 -5 76-8 SE-4 56-3
W, see 13 - 6E+3 2[-6 8E-9 - -
“ Technetlum-98 O, see J3oTc 1643 2643 7E-7 -9 165 -4
W, sed Te - Jg+2 1E-7 4E-10 - -
1) Technetium-9% 0, see 9inlc 8E+d 2645 §E-5  26-7 163 16-2
W, see ~lg E 2£+5 14 37 . .
0" Technetium-93 0, see 23 a3 5E+3 26-5 . 6E-5 6E-4
St. wall
{6E+1} = #E-9 - -
W, see P 7642 H-7 9-10 - -
a3 Technetiva- 2012 0, see 9¥1c 9 +4 35 -4 SE-) . .
5t. wail )
(1E+5) . - - 2E-3 2€-
W, see 2% - 4E+5 26-4 5¢-7 - -
3 Technetiom-104° 0, see “™pc 2604 644 3§ 16-7 - -
SU. wall
(3E+4) - - - 4E-4 AE-3
W, see 20y - 9E+4 a5 1E-7 . .
44 Rutheni ue-94° 0, a1 compounds excent
those given for W and ¥ Z2E+4 4E+ 2E-% GE-B 2E-% 281
W, halides - BE+4 -3 SE-8 - -
¥, owides and hydroxides - BE+d 2E-5 BE-3 . *
“ Ruthenium=97 D, see 2¢Ru 8E+3 264 BE-§ 3-8 1€-4 -3
W, sea o Ry - LEed4 SE-§ Zt-8 - .
¥, see © Ry - 1E+4 SE-§ 2E-8 - -
“ Rutheniue-103 D, see SeRu 243 26+ 7€-7 26-9 3E-5 -4
W, pie ﬂﬁu o 1£+) &E-7 1E-9 - -
Y, see Ry - 6E+2 3E-7 9E-10 . .
&4 Ruthenius-10% D, see ;:Ru SCe3 H Y GE-6 2-8 ¥E-5 TE-4
¥, see yﬂu - 16~ GE-6 2E-§ - -
Y, see ~ Ru - e+ SE-8 ZE-§ - -
&4 Ruthentum-106 D, see Mpy ZE+2 9+l 4E-8 1£-10 - .
LL] wall
o4 (2€+2) - - - 3¢-6 3E-5
W, sen o Ry - §fe] 2E-8 BE-11 - -
Y, see Ry - 1E+1 SE-9 cE-11 - %
45 Rhodiue-§° » D, al} compounds except
those given for W and Y 2644 6f+d 26-5 BE-B 2E-4 26-3
W, halides . BE+4 -5 1€-7 . .
Y, oxides and hydroxides - Te+4 k-5 9E-8 - -
4t Rhod! - 99 D, see ganun 2643 3643 16+6 459 3E-5 3E-4
W, see JooRh - 263 9E-7 3*-9 - -
Y, see fh - 2E+3 BE-T k-9 - -
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: h < 10 CFR 20.2402
Standards for Protection Against Radiation 0 CFR 20.2402(b)
TatkTe 1 Table 2 Table 3
Cecupalional Values Ef i luant Releaies to
Concentrations Sewers
Cel, 1 Col, 2 Cal, 3 fal. 1 Cal, 2
Lral Wontely
Ingestion ) 1335131‘04 Average
Atomic Radioneelide Class ALl R B hir Waler Concenlration
No. (W) (L1} (uCt/ml) (pCisml} (pCi/el) (pCi/m)
&
45 Rhod? v 100 0, see &g:\& JE+3 £E+] 2E-6 TE-% 2E-5 TE-4
W, cee o TEn - 4f+3 -4 6E-9 - .
Y, see #h - di+} ZE-6 54-9 . .
o fhogiun-100m 0. see goaen §+3 1F+4 -6 248 8¢5 BE-4
W, ser g 03n . BE43 aL-6 -8 - .
Y. see 204 - BE+] -6 M-8 . .
45 Rrvpd t e 303 D, see 33:?h 7E+] REaD -7 7E=13 3E-% JE-4
W, see 9W:¢h - BF+2 3E-7 IE-% - -
¥, see “7Rn - 2E+2 BE-R 2E-10 - -
&5 #304 o= 107w D, see °RA 2643 $E+2 2E-7 %1 - -
LLY wa!l
Gim (IE+3) - = - ZE-5 -4
¥, see J2TRR . 4E+2 2E-7 £E-10 - -
L T . if+2 SE-R 2E-10 -
sodd w10 gg.-g -, .1 o -
4% Eoed i 10 b, see o, g EEe2 GFa LIS 1E-10 BE-6 BE-5
N, see g ohEn - 2t+2 H-4 2£-10 “ -
LT fh = BE+1 iE-8 BE-1l . "
¢ Arogie-103a° D, see gomen ny 1846 SE-4 26-8 66-3 §E-2
¥, see g onRh - 1E+6 SE-d -6 . .
Y, tee -~ "Rh - 1E+6 54 2E-6 - -
i5 REcd® om= 105 b, ses ggﬂi‘h 4E+1 1E+4 SE-4 2E-8 - -
LLE watl
(4E+D) - - - 5-3 ZE-4
¥, sex oo . BEe3 -6 g9£-9 . -
Y, soe O R - BE+3 256 B9 . -
4 Whociuae 1068 D, ses ﬁnn 83 ek 163 AE-8 1€-4 1E-3
W, see . Rh - AE+4 205 5E-8 - -
Y. see T %ph - P 1E-% -0 - -
m Rnodt us- 107 0, see 2 TRy I o 2808 -4 %-7 . -
5t wall
2% (M%) - - - 1£-1 1E-2
W, iex ggmﬂh - JE+5 1E-4 -7 - -
Y, tee Rh - JE-5 1E=4 k-7 . -
45 Petladior=100 B, all compounds excent
those given for W and ¥ 1E+3 1E+) BE-7 2E-9 26-5 2E-4
W, nitrates - 1E+1 %-7 25-9 - -
Y, caides and hydronides - ] -7 L9 . o
a6 Patladium-131 D, ses %ggfa 1€+4 35e4 18-5 5E-8 -4 -3
W, tee Pg - 364 -5 -1 - -
100
Y, sew d - 3E-4 1E-5 &f-8 * -
a6 Pallagive-103 D, see “Olpg T3 6641 -6 SE-9 - -
LLY wall
vag {7+3) - . . 1E-4 ¥%-3
W, spe 1nqu - €] 26§ GE-9 - .
LA T M ' - §E=) JE-$ HE-% . -
% Palladiver107 D, see 1°%¢ 1E+4 2544 9§-6 - - -
LLY wall Eigneys
100 {4l+4) [2E+a) . JE-8 SE-4 LE-3
W, tee ,agﬂﬂ - TE=3 -6 1E-8 . -
¥, see ~ Po - d[-2 28-7 |18 11 - -
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Standards for Protection Against Radiation 10 CFR 20.2402(b)
Table 1 Table 2 Table 3
Occupational Values Effiuent Relesses to
Concentrations Sewers

Lol 1 fol, 2 Col. 3 Cat. 1 Col. 2

Drat Monthly
Ingestion Inhatation Avarage
Atoeic Radionuclide Cinss ALl ALl DAL Al Water Concentraticn
ho. (pCt) {(pCi) {(pCi/al) (pCifel)  (uCi/ml) (uCi/mt)
I Palladive-109 O, see 300Pa 2643 8E+3 3-8 9-9 3%-5 34
¥, see 1904 - 543 26-6 BE-9 . .
Y, see 100y . SE+3 26 6E-9 - -
47 Lilver 1022 0. a!l compounds except
those given for W and ¥  Sfed 2645 BE-5 2-7 . .
51, wall
(EE+d) - - . 9E-4 %-3
¥, nitrates and sulfides - 2E+5 SE-5 k-7 - -
¥, oxides and hydroxides - ZE*5 BE-5 k-7 - -
" Silver-103% D, see iggm a5 1645 4E-5 1%-7 SE-4 SE-3
W, see Ag - 1E+S S5E-5 2E-T7 - -
Y. see 1%, - 1645 5€-§ 26-7 - .
© §ilyer-104n’ D, see 1ooAg e 9E o4 4E-3 17 ag-4 a2
W, ses g = 1Ee5 3E-5 2t- - "
Y, see “'71; - 1€+5 56-5 26-7 - .
&7 §ilver-104% D, see 10iAg 264 TEe4 365 1E~; 3-4 3%-3
W, see 1log : 1645 $E-5 2€- - -
Y, sve 1099 - 1645 &5 26-7 . .
4 Silver-105 9, see 104g 33 1641 47 16-9 4E-5 a4
W, sed [ oA - 2E+3 FE-7 2E-9 - -
Y, see 1‘”‘:; - 26+3 7E-7 2%-9 - -
Iy $ilver-106a D, see 1024g 8E+2 TE+2 3*-7 1E-9 1%-5 1E-4
W, pen o CAG . SE+ 4E-7 1E-9 - =
Y, see 10%g . L2 aE-7 16-9 - -
Iy %ilver-106% 0, see 10 St 2AeS 8E-5 3€-7 - -
5t. wal
102 {'&["‘} = = i SE-4 9£"
W, see mzlg - 2E+5 -5 IE-7 - -
¥, see Ag - 2E+5 BE-S ag-? - -
. $ilver-108a D, see 100ag 8Ee2 iE'i gg-g :tE-lG 9t-¢ 138
W, see ¥ - . - 4E-10 - -
Y. see ”":; - 261 -8 3E-11 - -
&7 Silver-1108 D, ses J02Ag SEs2 162 se-9 ng 6i-6 6£-9
W, see noAg . . . - . .
Y, see 10pg - 9+1 AE-8 1£-16 - -
47 Silver-111 0, see 192 9E+2 2E43 6E-7 - - .
LL1 wall Livear
102 {1£+3) {2E+)) - 2E-9 2E-% ZE-4
¥, sea 103Ag . 8§ o2 -7 1£-9 . -
Y, see Ag - SE+2 aL-7 iE-9 - -
7 $ilver-112 D, ser 102Ag 3E+3 BE+3 ;A6 - 85 4E-4
W, sek , -Ap - 1E+4 aE-§ -8 - -
Y, see 10%ag . 93 P 16-8 . -
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Standards for Protection Against Radiation 10 CFR 20.2402(b)
Tatla Tabie 2 Tabie 3
Occupations’ velues Effiuent Reigzans Lo
Concentralions Sewary
Col. 1 Cat, 2 tol. 3 €al. 1 Calt, 2
Oral Manthly
Ingestion Tvhartat ian Average
Atosic Hadiomuclide Cimss LT L Mr Water Concentration
Ho. 1) (i) fuCtiml) (uChm1)  (uCi/8))  (uCi/m1)
a7 siver-1157 0, see ¥y IEed ot a-s 125 S -
$t. wall
10? [ IE~) - - - dE-~-4 4E-1
W, see 102 - SEvd hE-5 1E-7 - -
Y, sew TtAg - gi+4 -5 1E-7 - -
g c:wwmz D, 2!l compounds except
those giveer for W and ¥ 2E+4 TE+4 3E-5 gE-4 AE-4 3E-3
¥, sulfides, halides,
and nitrates - 1E+5 E-5& 287 - -
¥, onides and hydroxides - 1£+5 LE-5 26-7 & -
% Caomiue-107 B, see 10ica 2E+4 st o4 Z-s  BE-8 43X
W, see 0. Cd - Sl TE-4 BE-§ - -
Y, see “U'Ca - Lt ag K-35 7E-8 - -
48 Cadaium-109 0, see 10%q 3Ee2 s -8 - . .
K1 diayps Kidheys
104 (4€+7) (5€+1) - TE-ll 6E<6 6E-5
W, see Cd - T2 M-8 - - -
Kidmgys
104 {1E+2) Ly fE-10 - -
Y, see *UC4 142 SE-& 26-14 - .
8 Cadefu1l3n P, see 0%y 241 X0 - - - -
1dveys IH.H}'I
104 {4E+1) {4E+0) . SE-12 5E-7 5E-6
¥, tea id - BE+D &% - - -
Kidneys
(1E+1) - 26-11 - -
Y, see 1994 1641 st-9 7%-11 - -
i8 Cadnium-113 o, see Mg 28+1 7840 ot-10 - . .
Eigneys Kidmeys
" {3E+1) (M=) - 5E-12 4E-7 -4
W, see WAy - B9 MN-% - - -
KYdneys
- (1€+1) - JE-11 - o
Y, see Weq . 1+1 65-9 %11 - .
46  Cadefwrll®e D, see 2O'Cq 342 5Ee1 2x-e - -6 4E-S
Lidaays
- {(Em+1) - 1£-10 - -
v, sae (Mg . 1602 -9 -0 - -
Y, see 904 - 1642 6E-8 %10 - .
@ Cadnive-11% 0, see 0'cq o2 12 -7 26-9 . .
LLE ma?
' {1E+3) - - - 1E-% -4
v, 1ee 10%4 . 1643 5E+1 26-9 -
Y. see *%ca - 16+3 6E-1 26-9 - .
104 . - . 6E-5 SE-#
] Caoniun-1178 D, sen 5o, Cd 145 ] 14 SE-4 26-8 6
W ses ]g':td - 26+ 7%-4 2-8 .
Y, sen 20%q : 1€+4 6E-6 2%-8 - -
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Standards for Protection Against Radiation 10 CFR 20.2402(b)
Table 1 Tadle 2 Tabls 3
Docupations?! values EFfluent Releases to
Loncentrations Sewwry
o1, 1 Col. 2 €ol. § Cal. 1 Cel. 2
Oral Monthly
. Ingastion Inhntatian . Avarage
Atomic Radtonuc)ide Class ALl Rir Water Concentration
Mo, (1) i) (utt/ml) (uCifmt)  (uli/mt) (pCi/e!)
i Cacrie-117 9, see oece BEe3 1644 5E-§ 2%-8 BE-5 x4
W, see 5,00 - 2EH TE-E 2F-B " -
Y, vt o3 . lE+4 &E-§ ZE-8 - .
4% 1nd{um=-109 0, al) compousds sacept
those given for M 2E4 aL+d 2E-% 6%-8 k-4 3E-2
W, onides, hydroxides,
halides, and nitrates - GE+ -5 SE-8 - =
% Ingtae120 0, ses 1o2in 264 ey 2-5 668 264 2%-3
(69.1 min) W, sae "7 ln . EL+4 ZE~§ BE-B * -
1] Indium-110 D, s %ggln 5E+) 2F+d TE-§ 2E-B 7E-5 TE-4
(4.9 k) ¥, sre In - Lk~ 8E-6 it-p = -
¢ Indive2il 0, ses 1001n Av3 5E+3 %-§ 959 6ES  bEd
W, see in - BE+2 k-6 9-9 - -
T Ingium-112° 8, sew 10010 2645 BE+5 34 95-7 26-3 26-2
W, see "Vln - TE+% AE-§ LE-6 . -
9 Idiue 113m% g, see 100i BEo4 1645 -8 287 7E-4 783
W, ser *ln . 2Ee% BE-§ -7 - -
49 Ingiuer]lde 0, see 299 a2 B} -8 oE-11 . -
iLl wall
109 {4E=+2) - - - SE-6 LE-5
¥, see 1n - 1E+2 4AE-8 1E-10 - -
45 Ingiue-ilse 0, see J03In 164 4ped -5 869 264 26
W, 1ee In - SEvd 2E-% YD . .
" Indivw-11% B, see 30010 at+] 1£+0 SE-10  28-12 867 -4
¥, sen in - SE+0 2E-9 Bt-12 » -
a9 Indive-136a° D, tee 1001n 26 +4 g4 3-8 -7 g4 33
W, s Y0 - 1E+5 5E~3 267 - -
‘s Indiva 1170 B, ses 1021 1644 $Eod 16-$ 55-8 2E-4 %-3
W, In - A+l 2E-% §£-8 - -
o raiu 117 D, ses 1001n Ed 2648 768 27 BE-4 8-
¥, et in . 2E+% 0§-% -7 . =
ns Ingiur119e° B, see 1%, 484 1843 6-5 2-7 . -
St wall
108 (SE+4) . - - 784 JE-2
¥, et in - 1E+5 BE-3 2E-7 - -
10 Tin=119 0, o't compounds except
these given for ¥ Al 1E+4 SE-§ 2t-9 SE-% SE-#
W, sulfides, ontdes,
hydroxides, halides,
pitrates, and stannic
phosphate - 1E~4 SE-$ k-8 - -
52 Tine112? b, sea 110ca T5e4 2648 9€-% *®-7 183 1E-2
W, e Sn . 3E+Y 1£-4 &-7 - -
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Standards for Protection Against Radiation 10 CFR 20.2402(b)
Table 1 Tadls 2 Tatle 3
Cecupations] Values Effiuent Relgases to
ConcenLrations Seware
Cal. 1 tol. 2 €ol. Col. Cal,
Orat Monthly
Ingestion Inhatation Average
Atomic Radionuclide Class ALl L Air Water Contentration
Na. [} (u§) (uCi/m)y (uCi/ml)  (pCi/ml)  {uCi/mb)
50 Tine113 0, sex 11%m 2643 1643 SE-7 -9 . -
Ll wall
119 ‘2{'3} - - - 3"‘5 !E"‘
¥, see sn - SE+2 28-7 8E-10 - *
50 Tin-117m D, see 1%, 2643 16+3 5E-7 . - -
LLI watll Bone surf
119 {2E+3) {2E+3) ki 3E-9 -5 JE-4
¥, te sn - 1E+3 k-7 -9 é -
50 Tin-119n 0, see 2105, 3643 26+3 1£-6 3}#-9 - -
LLY wal?
110 {4E+3) - - - BL-% bE-4
W, see 110 . 1€+3 A-7 1¢-9 - -
50 Tin-121e 0, ses 1% 3643 9E+2 4E-7 1€-9 . -
L] well
115 (4E+3) - - - 5E-5 5E-4
¥, sen 5n - GE+2 2E-7 BE-10 - -
50 Tin121 0, see 110, 6643 2604 6E-6 26-8 . -
Li] wall
116 (6£+43) - - . BE-5 #E-4
¥, ses *i%n - 1E+4 SE-6 26-8 . .
50 Tin-1230% D, ses 11050 5Eed 168 5E-5 -7 -4 763
¥, see 1105, - i£+8 66-5 2%-7 - -
50 Tin-123 B, see 1%, $€42 §E+2 -7 9E-10 - -
L] wall
110 (6E+2) . - = $E-6 9E~5
W, see 120, - 2642 -8 26-10 . -
%0 Tin=12% D, see 1i0g, 4£=2 942 4f-7 16-9 . -
LLY wall
119 ‘5[‘2} - - - i‘i"ﬁ‘ iE"i
¥, see *'VGn - 4f+2 1£~7 SE-10 - -
50 Tin=126 0, see 110 342 6E+1 268 8E-11 4E-6 AE-5
v, sex V% - TE+1 3-8 9E-11 - -
50 Tin127 B, see 1105, 7E~3 2644 886 3-8 9€-5 94
¥, sea 105, - 2644 8E-6 3%-8 - -
50 Tin-128? 0, see 11, 9E+3 3res -5 4E-8 L4 1E-3
¥, see **V5n - AE~4 1€~ SE-3 . -
51 Aﬂt‘ru-any-llsz 0, a1} coapounds except
those given for ¥ BE+4 2E+5 1E-4 -7 -3 1E-2
¥, oniges, hydronides,
hatides, sulfides,
sylfates, and nitrates - A5 L1E-d -7 o -
51 Antimony-116a" 0, sae 11ish 2644 TE+ 3E-§ 167 -4 33
W, see "UTSD - 1£+% BE-5 Z2E-7 - -
51 Antimony-136° B, see 13%5p d 38 164 ag-7 . .
5. wall
11% {9t} " = - 1E-3 1E-2
¥, iee Sb - IE+5 1E-4 SE-7 - »
51 Antimony-117 D, ses 1135 TEed 2Ee5 96§ -7 -4 9E-3
W, see 1] - M5 1E-4 af-7 - -
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Standards for Protection Against Radiation 10 CFR 20.2402(b)
Table 1 Tabie 2 Tabie 3
Ocoupational Valwes EfFivent Erigasas Lo
Concentrations Sewnry
£a). } Col. 2 Lal, Cal, Lal.
Oral Monthly
Ingestion Inhatation Averape
Atomic Rediomuc)ide Clnss ALl iy Water Concantralion
Ne. (K1) WCH)  (Ci/e1) (uCi/m1)  (uCifml) (uCi/ml)
51 Antisony-llée D, see ;0% 6E+3 284 BE-5 3-8 TE-S  TEee
¥, 10 St L | 2E+4 -6 ¥-B = -
51 Antimony-119 5, see 1136 2E+4 SEvd 2% SE-8 24 -3
W, sez "*750 TEd L4 1£-% 4E-B - -
51 Antisory-120 D, see 1%sp 165 4545 26-4 -7 .
{16 min) §t. wall
115 {H"‘ﬁ]’ e - - ZE-J ZE-E
W, see 2195y - SE+5 2E-4 -7 .
51 Antimony- 120 D, see 13cp 143 2643 97 ¥*-9 1€-8 164
(5.76 d) W, e 50 SEed LE*3 5E-T 2E~9 .
51 ANt imony-122 0, see 35y BE+2 23 1E-6 36-9 .
Ll wall
115 (8E+2) . - - iE-8 1E~4
¥, ses 5b TE+2 1€+3 4E-7 2£-9 - =
51 Antinony-124a° 0, wee 135 35 8E+5 4E-4 165 33 32
W, see 2755 2645 §E+5 2E-4 BE-7 : -
51 Antimony-124 D, see HES!: 6542 gE+2 aE-7 1€-9 76-6 -5
W, seas 2% 5Ee2 2642 1E-7 3E-10 - -
51 Antimomy= 125 0, see 113sh 26+ 2643 166 3%-9 365 -4
W, ses %5 . LE+2 2E-7 7E-10 - .
51 Antimony-126a% DO, wee V135p 5¢+4 26+5 8E-5 *-7 -
$t. wall
11% (7f+a) - - - SE-4 9£=)
¥, e sb - 2E+% BE-5% ¥-7 -
51 Ant imony-128 D. see 1i2sp 642 1£+3 567 2%-9 76 7E-5
W, e **USD BE+2 SE«2 2£-7 TE-10 - -
51 Ant imony-127 B, see gy BEe2 26+3 9E-7 %-9 .
il wall
118 {B[‘E} - - - 1£-% 1E-4
¥, ses it TEe2 §f«7 2E-7 1£-4 - -
51 Antimony=-128° D, see 11750 SE+4 8E+5 264 5¢-7 .
(10.4 min) 5t wall
115 {‘E's‘) - . - 1£"3‘ lf“?
W, pet 1 - AE+S -4 &65-7 = -
51 Ant imony~128 D, see ﬂgsa 1843 €43 266 669 265 26-4
(5.01 n) ¥, see *¥5p . 33 15 $E-9 . .
51 At imony- 129 0. see 1135 3643 9E+3 4E-6 16-8 -3 04
W, b C°T5B - 9E+) -6 1£-8 - .
51 Mtinony-1307 B, see 1135 24 SE+4 ¥ 9B M4 M3
¥, ses ‘U . BE+4 -5 -7 - -
51 Antimony=1312 D, see 11%5p 1E+4 26+4 1€-5 - .
Thyroid Thyroid
118 (2E+4) (8E+4) . 68 264 26-3
W, see b - FEd 1E-% » =
Thyratd
- (BE+4) - 668 -
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Standards for Protection Against Radiation 10 CFR 20.2402(b)
Tabia 3 Table 2 Table 3
Qecupational Yalues Effluant Reltopsed to
Concentrations T
fol. 1 fal. 2 Cal. 3 fal. 1 fal. 2
Oral Monthly
Ingestion Jabalatinn Average
Mosic Radionuclide Class ALY Afr ¥ater Concentration
Ko (uli) {uE1) Wi/} (uli/mt)  {uCi/m1y  (pCi/ml}
52 Te) turium-116 B, a1 compounds eacept
those given for W BE+3 2i-d k-6 3E-8 1£-4 1E-3
W, oxides, hydromidas,
#nd nitrgtes - k-4 1E-5 4E-8 - o)
52 Telluriue-12In 0, see 2187 542 202 8E-8 . E .
Sone surf  fone surf
118 (TE+2) (4E+2) . SE-10 165 16-4
¥, sen Te - 42 2L=7 SE-10 = -
52 Tellurive=121 0, see JioTe 3E43 4Ee3 26 6E-8 a5 a4
¥, der Te - Af+3 -6 4E-9 - -
52 Telluriun-123 D, see 157, 6Le2 22 5E-8 - . .
o surf Bone surf
116 {1E+3) {5E+2) - 8E-10 1E-5 1E-4
¥, nee Te - SE+2 2E-T AE-10 o -
52 Telturim=123 8, see ibrq 5¢e2 262 ge-8 - . .
Bona surd  Bore surf
144 {IE+3} (5E+2) - TE-10 2E-5 204
¥, see T Te - A2 2E-7 e .
Bone gurf
- (1E+3) - 2E-9 - -
52 Teluriun-126n 0, ses 1267¢ 1643 o2 26-1 . . -
fone surf  Bong surf
W, see Te - TE*2 k-7 1E-§ - 4
§2 Teliurion127m D, ses 2i6Te SEe2 32 18- . 96 $E-5
Bonat surd §€-10
- {4E+2) . - = -
v, see 1167, - 32 17 4E-10 -
116 . - . - -4 if-3
-4 Tellur{ue127 0, e Ta TE=) 20+ qE-4 -8 1E
o v, see 21q - 2604 1t-6 -8 . :
116 £- - - TE-%
Telluri 125a o, Te SEe2 6E+2 3£-7 9E-10 TE-B
5‘2 L ARl o " ::: 115‘Ir' - ?E‘z Jt'? 3E-10 o -
2 116, : " - . df-4 §E-3
52 Telluriwe12% 0, sen [ TR e GE+4 -5 -2
Y '1 oo :"ﬁ!g = TE+4 3E-5 IE'T - =
52 Tellurium-131n 0, see S0re 32 #Es2 267 . . .
Thyraigd Thyraid
3 (BE+d) {1E=3) - E-9 BE-& BE-5
v, see 2387, . §E+2 2.7 - . .
Thyroid
. §9E+2) - iE-9 - =
12 116, 3 5543 2E-6 - - .
52 Teltyrioe=131 D, see . I+
Thyraid Thyratd
116 (6E+2) {1E+4) - -8 BE-5 BE-#
W, sEa Te - SE+3 -6 - . "
Thyraid
- (1E+4) - 2E-8 . .
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Standards for Protection Against Radiation 10CFR20.2402(b)
Table 1 Tad)e 2 Table 2
Qeceupational ¥alues Effluent Relaases to
Concentrations Sewers
Col. 1 Col. 2 Col. €ol. 1 £ol. 2
bral Monthiy
Ingestion Inhalation Avarage
Atoaic Radionuclide Tass ALl L Air Water  Concentration
No. {uli} {uii} {pCifml} (pCifm1) (uli/mi) (pCi/ml)
52 Tellurium-132 0, see 1151 2642 22 9E-8 . . -
Thyroid Thyroid
116 (TE+2) {8E+2) * 1E-§ 9E-5 9-5
w, see Te - ka2 9E-8 - - -
Thyrold
- {6E+7) - 9%-10 - .
52 Tellurive-1330°  §, see 1167, 3643 SE+3 266 . - -
Thyroig Thyroid
116, (6E+3) {1E+4} - 26-8 -5 SE-4
W, see ] - SE+) 2E-6 - - -
Thyroid
= (1E+4} - 2E-B . »
52 Telluriner133 0, see 167e 104 26+4 9€-6 - - .
Thyrold Thyroid
116 (JE=&} (BE+4) = RE-8 4E-4 4E-3
W, ses Te - 2E+4 9E-% - o -
Fhyroid
- (GE+4) - BE-2 o B
52 Telturivm-1M5 0, see 1165, 2604 2644 183 . . .
Thyreid Thyroid
16 (2+4) (SE+4) - 76-8 34 3€-3
W, see Te - ZE+4 IE-5 - - o
Thyraid
- (SE+&) - 7E-8 - -
53 Lodine-120as D. all corpounds 164 2644 -6 -8 - -
Thyroid
) (1E+4) . . * ZE-4 2E-3
5} lodine-120 D, &'} compounas $E+3 8E+) -6 - = -
Thyrofd Thyrofd
{BE+3) {1E+4} = 2E-B 1E-4 1£-3
53 lodine=-121 B, a¥) compounds 1E+4 2Eed 86 - . -
Thyraid Thyroid
(3E+4} (5E«4) - 7E-8 AL-4 4£-1
53 Fodine-12)3 O, &'l compounds JE+) SE+3 -6 - - -
Thyretd Thyroid
(RE+4) {2E+4} - 2E-8 1E-d 1€-3
53 lodine-124 0. #11 compounds SEel BE+] k-8 i - -
Thyroid Thyrodd
{2E+2) {3E+2) - 4E-10 2E-6 2E-5
52 Iodine-125 ?, o' compounds AE+i 6E+] 3-8 - - -
Thyroid Inyrotd
{1f«2) (2E+2) - 3E~10 265 2E-5
53 Iodine-126 0, a1t compounds 2E+) §E+1 H A - - -
Thyroid Yhyrold
{TE+1) {1E+2) - 2E-10 1£-6 1E-5
52 lodine- 1287 D, a1 compounds sEe4 1645 SE-§ 26-7 - .
5t. wall
{6EH) - - e ac-d BE-3
53 ledine-129 0, a1 compounds SE+D SE+D 4E-9 - - o
Thyroid Thyroid
(2£+1) {3£+1) - 4-11 267 -6
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Standards for Protection Against Radiation 10 CFR 20.2402(b)
Table 1 Tabla 2 Table 3
Ceoupationsl Velues Effiuent Relaases Lo
Concentrations Sewers
{o¥. 1 fot, 2 Col. cal, Cal.
Qral Monihly
Ingestion Inhatation Average
Atomic Radionec!ide Class ALl ALl DAL Air Weter Concentration
M. {wli) (wCF) (uCi/m1) (uCim?) {uCi/m1} {uli/ml)
53 logine-130 0, 1) compouncs dE+2 TE+2 M- - - -
Thyroid Thyroid
{1E+3) {2E+3) - IE-9 2E-5 2E-4
53 Yodime-131 k, a1l commpounds IE+] SE+1 2E-8 - - -
Thyroid Thyretd
{3[+1) {Z2E+2) - 2E-10 1E-& 1E-5
53 lodine-132a% D, 11 compounds 4E+3 BE+3 -6 . . .
Thyroid Thyroid
(1E+4) {2€+4) - -8 LE-4 1£-3
53 todine 132 0, 811 compounds dE+3 RE+} -6 - - -
Thyroid Thyroid
(9E+3) {1E+4) - 2€-8 1E-4 1E-3
53 fodine-133 D, a1} compeunds 1H+2 ag+2 1E-7 ¥ - -
Thyroid  Thyroid
(SE+2) (9E+2) - 1E-9 TE~§ TE=%
53 lodine-134° D, 411 compounds 2644 54 26-5 8i-8 - -
Thyreid
(3E+8) . - - aL-4 4E-1
53 lodine-135 D, a1l compounds 8£+2 7643 -7 - - -
Thyroiad Thyreid
{4+3) {HE+1) - &E-9 -5 -4
b4 yenon1207 Submers 1on’ . . 1€-5 ) - -
LY ] hnoﬂ-lzlz Submr'i!onl - - 2E-% 1E-8 . -
5¢ Nenan-122 Submers fon’ - . p -7 . .
5 Yenen+123 Suomers ion’ . - $E-4 3-8 - -
54 Yenon-125 $ubmers jon) . . 265 1E-8 - -
£ Fenon=127 Submers fon’ - - 1E-3 (-8 - .
LY Xengne129m $uhmrsion1 - - 2E-4 SE-17 - -
54 Nenon-131le Submersion’ . . -4 -4 . .
LY Lenan 133 Subserson) . - -4 &E-7 - -
54 Xenon-133 Submers ion> . - 1E-4 5€-7 s -
54 !tnon-lihz Submars 'in-nl - - k-6 4E-8 . -
b4 Xanon-138 Submors iond . - -5 76-8 . -
o4 Kenon-138° Submers fond . . "6 p{ 2 - -
5 Cesiun-1257 D, 811 compounds bE+4 165 664 2€-1 - -
51, wall
{SE+4) - - - 1€-3 1E-«
-1 Cogipm=127 0, &t} covpounce HL=4 9E+4 aE-5 1€-7 a-4 9E-3
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Standards for Protection Against Radiation 10 CFR 20.2402(b)
Table 1 Takle 2 Tabls )
Occupational Values E711uent Releases to
Loncentrations Sewers
Col. 1 Col, Cal. 3 Cal. 1 Col. 2
Oral Monthly
Io?ut#cm Inhatation Avavage
Atomtc Radioruclice Class AL Afr Watar Cancentration
LGB L} (WCt) (eCi/m1y (uCi/m1)  (li/mi)} (£i/m1)
&5 Cestum-129 B, all compaunds 2+l 3E+4 1E-% LE-8 -4 3E-3
55 Fesium1302 D, s compounds $E+4 2 8i-5 %-7 - -
. wmall
{1E+5) - - - 1E-3 1E-2
55 Cesiua-131 0, =11 compounds 2 e 1E-5 4E-B -4 -3
5% Cesium132 U, 831 compounds M+ &E+) 2x-6 6E-9 AE-5 dE-4
L1 Cestom-134m B, 211 compounds 1E+5 1E+5 BE-5 -7 - .
it. wall
{1E+5) - - - 2£-3 2E-2
&5 Cogtim 104 8, a1l compounds TE+1 1E+2 AE-B 2E-10 9E-7 9=
55 Ceslun-13507 9, a1l compounds 16+5 295 8E-$ 37 1€-3 12
&5 Cesium-115 0, 811 compounds TEs2 1E+3 5-7 2E-% iE-5 1E-4
25 Coslom-136 9. a1 compounds d4f+2 TE2 -7 8- 6E-& 6E-5
5% Ceslfum-137 D, a1 compounds 1E+2 2E+2 6E-& 2410 iE-6 1E-%
5 Cesium-1388 D, all compounds 2604 SE+4 26-5 BE-8 - -
5t. wall
IJEQ} - - - ‘E-,‘ 'E':
56 ﬁarimd:’ﬁz D, #11 compounds 662 284 85-6 %8 BE-% BE-4
56 Barium-128 D, a1t compounds Efe2 2E+) JE-T 2E-9 TE-6 TE-§
86 Bariva-131a D, all compounds ates 16+ 6E-4 26-6 . .
5t. waltl
(SE*5)} - " 7E-3 fE-2
56 Bariv131 §. al? compounds ) BE+3 k-6 1E-8 8E-% -0
%5 Barivm133e §i, 21! compounds 2E+3 9E+1 AE-5 1E-8 - -
LL] wall
{3Ee3) . . . 4E-5 SE-§
L] Bariva-133 0, a1 compounds 2Ee3 TE+2 ix-7 9E-10 -5 2E-4
56 Barive-135a €. »') compounds 3E+) 1EH 56 2E-8 &#$-5 -4
56 Barium-139% B, al! compounds 164 36v4 3E-5 AE-) -4 26-3
86 Barivm-140 . a1 compounds SEe2 iE+) 5E-7 2E-9 - -
LL] wall
(GE*2} - - - BE-§ 8E-5
5%  Barfuw-18)? 0. 811 coupounds 2644 76+4 3E-5 16-7 364 3%-3
56 Blriurllnzz g, a1 compounds SEd 1f+% 6f-% 2E-7 TE-4 TE-3
57 Lanthanan-131° D, ali compounds sxcept
those given for W BEed 4 1£+5 5€-95 < oE-4 6E-3
¥, ouigdes 4nd hydrocides - K45 TE-5 2t-7 - -
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Standards for Protection Against Radiation 10 CFR 20.2402(b)
Tabin 1 Table 2 Table 3
Qecupationat Yalues E7f Juent Relenses to
Comtentrations Sawers
tal. 1 Cal. Lal. €ol. 1 Cot. 2
Oral Menthiy
Ingestion Inhatation Avarage
Atomic Racionuc)ide Chrass ALY Ale Water Concentration
Ho. (el [T 4} {pCt/al) (i1}  Ci/m) (pli/mi)
57 Lanthanue-332 D, e el 16+4 T -8 -5 454
i. FuY La - lf*l 5{""‘ ‘a‘l“l iy =
57 lanthanum-135 D, see ﬂiu n TE+5 -5 -7 S-4 SE-3
W, see te - QE+4 AE~5 -7 - -
57 Lanthenum-137 D, see 34, 1604 61 -8 . 264 2%-3
Liver
191 . {ME+1) - if-10 - -
W, see is . A+2 1E-7 - - -
Livar
{3E+2) - 4E-10 - .
57 Lanthanue-138 D, see 131ia 962 age0 168 5612 166 16-4
W, see Tt - 1€+1 4E-3 2-11 - -
87 Lanthamar- 140 D, see 131ta §E+2 1693 6E-7 -9 9-6 9-5
N, see *Pia - 1E+3 SE-7 2%-9 - -
57 Lenthamm-161 D, see 131t aC+3 9 +3 AE-6 16-8 56-3 SE-4
W, e ¥ ] - TE~d 5E-6 X-n B -
57 unthm-llzz 0, ses ‘}ﬂh 8E+3 Hed -4 M-¥ 1E-4 iE-}
W, e La . -4 1E-% -8 - -
87 Lanthanwn-1437 D, see P, dE+4 1€+5 at-5 17 - .
st ;l!'l a4 8-
(46w . - - - -
¥, see i - 94 4E-5 -7 : .
LT Cerium-134 ¥, a1l compounds eacapl
those given for ¥ SE+2 TE+2 -7 1€-9 - -
Lil wail
{6E+2) . - - BE-6 BE-5§
Y. onices, hydroxides,
snd (uorides - TE+2 3%-7 SE~10 - .
58 Certum-135 W, see }3:::, 2643 4E+3 -6 5i-4 2E-5 2E-4
Y, see Cs - Af+} M-6 559 - -
58 Cerium137n ¥, see e, 26+3 S -6 = . -
LL] wall
134 {2E"3} = - - -5 -4
Y, see Ce - 4E+) 2E-5 SE-9 - -
“ Corivm-127 W, see %i:::. SEed 1E+% -5 2%-7 764 7%-3
T, toe Ce - S -5 7 - *
3 Corfum139 ¥, s igc. 5£+3 8E+2 ¥-7 18-9 7E-% TE-4
Y. see Ce - TE+2 A®-7 S -10 - -
58 Cordum-161 v, see 1, 2043 7642 -7 169 - -
LLT wall
134 {(2€+1) . - - *-5 IE-4
¥, et s - L2 -7 8E-10 - -
58 Cerive143 W, see 22'ce 1€+3 26+3 -7 -9 . -
LLI wall
134 {1’:‘3] - - - 2E-5 -4
¥, see Ce - 2i~3 -7 2E-9 - -
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10 CFR Part 20 (up to date as of 12/02/2022)

. . . e 10 CFR 20.2402
Standards for Protection Against Radiation oc 02402(b)
Table 1 Tabie 2 Table 3
Uccupational Yalues Efftuent fieleases to
Concentrations Sewers
Lat. 1 Cot. 2 Cal. 3 Col. 1 Lal. 2
Oral Monthly
ingestion Inhalation Average
Atonic Radioruc]ide Class AL ALl Uag Air Water Concentration
NG {pCi) (pli} {pCi/al) (pCifmi)  (pCifet) (uCi/ml)
1M
58 Corium 144 W, sse Ce JE+2 3.1 1£-8 #£-11 . =
L] wail
134 {3542} - - - 3t-6 M-5
¥, see Ce - 1E+1 6E-9 2611 . -
hg Frastcdwn.rnﬁz W, 310 compounds excepl
those given for ¥ LTEY ] 2045 1E-4 -7 - *
5. wail
{TE+4) " = - 1£-3 1£-2
Y, oxides, hydromides,
carbides, and flucrides - 2E+5 9E-5 3E-7 - -
£g Praseodywium-1377 W, see 130Pr 4644 245 6E-5 26-7 5E-4 59
Y, see Pr - 1E+5% 6E-% 2E-7 - .
£ Fraseodymivm 110w W, see EEP? HT SE+4 2E-5 8E-8 li-4 1£-3
¥, see Pr : 4f+4 2E-5% GE-B - -
59 Praseodynium-139 W, see 130Fr afed 1645 5(-% 26-7 664 8£-3
¥, aee Fr - 1E+% EE-% fE-7 - -
59 Frawacymiun-‘.l-ﬂﬂnz'-', see ii?i‘r BL+4 245 -4 2E-7 1€-3 -2
¥, see T Pr - 1E+% LE-5 2E-7 - =
5 Praseodyium142 W, see 13cpr 13 263 5-7 1£-9 15 1£-4
Y, seq Pr - 203 Be-7 E-2 . -
59 Praseodywive-143 W, see 1Ppr 9E +2 8i+2 -7 16-8 - .
LLI w=a2i1
136 (1e+3) - - - 2E-5 20-4
Y, see Pr - TE+2 -1 SE-10 - -
59 ?rasta"-ynim-l-ﬂ? W, see 138, JE+4 145 5E-3 2E-7 = &
51, wall
136 {'4{“'} * - - SE'* EE'3
Y, see Pr - if+5 SE-5 2E-7 o -
89 Praseodynium 145 W, see ]ﬁgF‘r 30+3 9§43 A6 1€-8 -5 AE-4
Y, see Pr = BE+3 -6 1E-8& - -
59 Prasecdymive- 1472 u, see 130pr SEed 2645 8E-5 3E-7 : .
5t wall
136 (Bl=4}) - - = 1E-3 1E-2
Y, see "TPr - £i+5 BE-5 -7 o -
0 Neud}--'m-}%z ¥, 21 compounds excepl
those given for IE+4 B+l 2E-% 8E-8 2E-4 -2
¥, oxides, hydroxiges,
carbides, and flucrides - Lf 4 2I-% at-8 - -
6G Keodyr ume 156 W, see ﬁf’m 2i+3 BE+3 3E-6 9t-3 -5 -4
¥, see "7 nd B LE43 2E-6 7E-9 * .
60 Meodymium-135e W, see ﬁfna 543 264 76-6 2-8 7E-5 7E-4
¥, see "7 Mg - 1E+4 GE-6 Zi-8 - -
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Standards for Protection Against Radiation 10 CFR 20.2402(b)
Tanle 1 Table 2 Table 3
Occupational Yalues Effluent Releases to
Concentrations Sewnrs
Lot 1 Col. 2 Col. Col. Col.
Oral Monthly
Ingestion Inhalaticn Avarage
Atomic Radvonuclide Class !:? Alp Water Concentration
no. (1) (E)  (ubi/ml) GCizmt)  (pbiZm))  (uCiZel)
60 meodymiur-1390 W, see 1 ona 94 o5 1E-4 SE-7 1€-3 16-2
Y, sea Mug . 35 16-4 a-7 - -
50 Neodywium-141 W, see }:"E‘ua 2645 7645 -4 *-§ 2%-3 26-2
Y. see L3y . 6E+5 -4 9§-7 - .
50 Neodymium-187 W, see 2204 1843 9E+2 aE-7 1E-9 - .
LLl wall
136 [15"‘3] = = = 2E-5 Fe 2 |
Y. se8 wd - BE+2 4£-7 1i-9 - =
60 Neodymium- 1830 W, see g‘nu 1644 3E4 1t-§ -8 1E-4 16-3
Y. ses Mg . 2604 16-5 3-8 - -
60 Neodywhur-1532 M, see :i‘éua T4 2645 8E-5 -7 9€-4 9-3
Y, see L0 . 245 gt~ 3E-7 - -
&} Prnnmia.-l-llz ¥, all compounds except
thase given for ¥ g%u i Z2Es% BE-5 3E-7 - -
« W
(BE+4) . - . BE-4 8t-3
Y, onides, hydroxides,
cartbides, snd Fluorides - 20+ TE-4 %-7 - -
61 Promethive-183 W, see }:"u SE+3 sEe2 26-7 BE-10 Y-S 7E-4
Y ses Hipg - TEe2 ;%-7 16-9 . .
61 Prosetniwelsd W, see Jilve 1643 22 56-8  26-20 265 264
¥, ste Fm - 1f+2 S5E-8 2E-10 - ®
61 Prometaium-145 ¥, see Mlpg 1644 2E+2 7E-8 . 16-4 1£-3
Bore tur?
141 - {ZE"?:‘ - IE'ID = =
Y, tea ra . 22 BE=b =10 = -
61 Prostthium-146 ¥, see {:lh 2643 SE+l 2E-8 TE-11 26-5 264
Y, see 1oy . &E+1 2€-8 sE-11 - -
61 Prosethium-147 ¥, ses 1Vlpg A3 162 5E-8 : - -
LLI wall Bone surf
" (3643)  (26%2) - %¥-10 -5 T4
¥, sae Pa . 1E+2 EE~8 2E-10 - -
61 Prosethius-148a ¥, ses }:}P. Tie2 1E+2 16-7 &E-10 M-S 1€-4
Y, ie4 [ - Ji+2 1E-7 5E-10 - -
51 Promethiue-148 ¥, sea Vilpg age2 SEe2 261 8E-10 - -
LLIE wall
141 (3E+2) - . - P6-6 E-5
Y, see 14lpy . SEe2 267 -0 - -
61 Prosethium-149 W, ses 1Vipq 1E+3 2643 gE-7 3E-9 . .
LD wall
1‘1 {12"3) - = - 2{"5 EE*l
Y, sew | - 2E+1 8g-7 2E-9 - -
6l Propethlum- 150 ¥, sen }:1PI Gfe} ZE=4 BE-§ -8 TE-% TE-4
Y. sea 1ty . 264 76 26-8 - .
61 Promethiua-151 W, see }:lh 2643 4643 -6 5E-9 2E-5 26-4
Y, sea Lipg . IE+3 1£-6 -9 . -
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Standards for Protection Against Radiation 10 CFR20.2402(b)
Tabie 1 Tabie 2 Tabie 3
Qccupational Yalues E1fiuent Beleases o
Concentrations SeweTs
Lot 1 Cel, 2 £ol. Lol. 1 Col.
Oral Kanthiy
Ingestion {~halation Average
dtomic Radionuc)ide Class ALI Air Water r.‘.uwgrntrtnm
Mo, (pCi) (wii) ($Ch/mt) (Cidml)y  (pCi/mV)  (uLi/ml)
62 Samarion- 1d1m° W, all comrpounds kTR 1£+5 AE-5 1£-7 Af-d 4f-3
€2 Camariun-141° ¥, all compounds SE+4 Fi BE-% -1 » -
5t. wall
(GE=4} o - 8E-4 8f-3
52 Samariom-1427 W, all conpounds BE+] AE+4 i-% (-8 1E-4 1E-3
Bl Samariue- 145 W, a1} compounds BE+Y SE+d 2t-7 7€-10 8E-5 BE-4
62 Samarive 146 W, 211 compounds 1i+1 4E-2 18-11 - - -
Bone surf Bone surt
{3+1) {&E-Z) - SE-14 k-7 -6
&2 Samar ium- 147 W, a1} compounds JE+1 At=-2 2(-11 - - -
Bore sur?  Bone sur!?
{3E+1) {7E-2) - 1E-13 LILy 4E-6
&2 Samariuwr15]) ¥, 31 compounds 1E+4 1847 A[-2 - - -
LL] wall Bone surf
{1E=) {2E+3) - X-10 2E-4 dE-1
&2 Samar jus-151 ¥V, &'} compounds iE+3 3E+2 1E-6 4[-9 - =
LLl wall
{26+3) - - - -5 AE-&
52 Samariue-155¢ ¥, 41} compaunds BEad 2645 -5 -7 - .
5t. wall
{8E+4) - . - -3 1E-2
¥4 Samarium- 156 W, at) compounds SE+3 9 +) &f-§ 1E-8 7E-5 TE-4
63 furapive-145 ¥, 8t} compounds i} 2643 BE-7 M¥-9 20-5 2E-4
&3 furopiva-146 ¥, all compounds 1E+3 e+ 5t-7 269 -3 1E-4
63 Furopium-147 ¥, 2t} compounds 3E+3 2E+} -7 -8 aF-% 4E-4
63 Europiume-148 W, all compounds 1E+3 4E+7 1£-7 SE-10 IE-% -4
63 Europius-149 W, a1 compounds iE+a 34 1i-6 4-9 2E-4 2E-3
63 Europiune-150 ¥, ai} compounds I+ BE+] 4E-6 {3} A4E-5 4E-4
{12.62 &)
E3 furap e~ 150 W, 1 compounds BE+2 26+1 #E-G 3-11 15-% 1E-4
{34 2 y)
63 furopium-152e W, a2t} compounds 3E+3 BE+) A-4 SE-9 4E-% 4E-4
63 furspivm 158 W, &t} compounds BE+2 gE+l 1f-9 x-11 1E-% 1E-4
63 Europium-154 ¥, all compounds BE+2 2E+1 Bt-4 E-11 TE-6 7E-5%
E3 Eurapiun )55 ¥, a1l compounds dF+3 9E+] 4E-8 - SE-5 SE-4
Rone surf
= {1E+2) - 2E-10 - -
63 furopiue-156 ¥, 37) compounds GE+ 2 SE+2 2E-7 SE-140 aE-% B8E-5%
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Standards for Protection Against Radiation 10 CFR 20.2402(b)
Table 1 Table 2 Table 3
Gcoupatienal Yalues Effluent Relaases Lo
Concentrations Sewery
Eal. 1 ol ¥ tol. 3 £21. 1 Col. 2
Bral Monthly
Ingestion Inhalation Averega
Atomic Racionaclide Llass ALl &ir Water Concentration
. L) fCi) (pCt/ml) LLYSel)  (pCifel) (pli/al}
&3 Evropionc-157 W, s} compounds 2E+3 SE+3 2E-§ TE-9 3E-5 -4
3 Eumpiwlssz ¥, atl compounds 2E4 §E4 2E-5 BE-A IE-4 -3
& Gadolinfum-185° D, s}l compounds except
those fiven for o SE+8 2E+% GE-5 2E-7 - -
SL. wall
{5E+1) - - - BE-4 §t-1
¥, ouiger, hydroxiges,
and fleorides - 2E+5 TE-S 2E-7 - -
6 Gadoliniue-146 D, see 1430 1643 12 S6-8 220 265 M4
W see 195 . W2 -7 %30 - -
" GadoHnium-147 O, sae }&a 2643 o3 26-6 6E-9 *-5 ¥*-4
¥, et a - RE+] 1E-4 SE-9 - -
o Gacolintuw-248 D, see 19954 1E01 8E-3 *-12 - - -
Bone purf Boae surf
¥, see %554 - ¥*-2 11 - - -
Beng surf
- (6E+2) - BE-14 = -
6 Gadolintum~149 D, see }:5@ ) %3 9%-7 ”*-9 SE-5 aE-4
W, e - TE+] 1iE-6 ) - -
N Gadoliniue-151 D, see 1¥3gq BE+3 age? 2%-7 - 9E-5 " -
(5t sort “-10
- 52] - - - -
¥, see Wigg - 1643 56-7 2%-9 . .
5 Cadotinkm-152 0, see gy zE+1 16-2 €1z - - .
{:Em surl  Bome surf
*1) H-2 - =14 - -
W, see “sﬂd - I{1{-2} 26-11 .'.“ ! EE : !E o
fone surf
* (-2 - AE-12 - -
o Gasolinium-153 0, see 154 %3 A£+2 s-9 . $E-5 St-4
I;-Mt surf
- E+) - Xx-10 . -
¥, see 154 - BEe2 27 8E-10 - :
6 Godolintuer259 D, see 1isca 3t 8E+3 3§ 1E-8 455 AE-4
¥, see G = HE+] 2E-& BE-9 - -
&% Terdiue 14:2 W, al} compounds GE+3 3E+8 -5 SE-8 1E-4 16+
&5 Terbiue 149 W, alt compounds BEed TE+2 -7 1E-9 JE-% H-4
+5 Terbiumr- 350 W, 1Y coapsunds $Eed e o%-6 ¥-a TE-5 -4
b5 Terbiw 151 ¥, a1l compourds FT2%] o+ %®-5 1E-§ SE-% S
£5 TET’D'iv-"lﬂ "‘ all L'OF!DOU"d’S -sf-‘a x.; M5 4 n‘_s H
1Y Tertiuer 154 ¥, all coepounds 28] -3 x-6 669 2t-5 254
&5 1 & 15% W, &}l compouncs (115 ] BE+3 -6 -2 BE-% SE-4
£5 L T W, all compoungs ZE43 ¥ ] 1E-% (]33 2E-4 2£-3
(504)
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10 CFR Part 20 (up to date as of 12/02/2022)

Standards for Protection Against Radiation 10 CFR 20.2402(b)
Table 1 Tabie 2 Tabie 3
Occupationa) Yalues [11 went e lzases to
Cencentralions Shwers
tol. 1 Col. Cal, Cel. Lol.
Oral Honthly
Irngestion Inhalation Averape
Atoemic Radionuc)ide Class AL Afr Mater Concentration
ko, (pli) {uCi} (pCifml) (plifmt) (plifml) (pli/ml)
ES Terbiuom 156m W, al§ compounds e+ BE+3 -6 1f-8 1E-4 1E-1
{24.4 n)
&5 Terhium—156 W, 21! compounds 1E+3 1E+3 &E-7 2£-9 -5 1E-4
65 Terbium-157 ¥, 8] coapounds LE+4 3t=2 1E-7 - -
Ll watl Bone surf
(5E+4} {6E+2) - g£-10 TE-4 TE-13
65 Terbive-15%8 W, atd compounds 1E+3 T+l 8€-3 iE-12 2% k-4
65 Terbi v 160 ¥, all compounds BE+2 JE+2 -4 3M-10 1E-5 1E-4
65 Tersiuer 161 ¥, al} compounds 2E+) 2643 €7 Z2E-9 -
LLl wald
{2£+3) - - - -5 IE-4
&6 Oysprosium 15% ¥, al} compounds 9E+2 e -5 -8 -4 1E-3
66 Oysprosium- 157 W, all compounds 2E+4 EE+4 -5 9i-8 -4 3E-3
53 Dyiprosiue- 159 W, a4l compounds 1E+4 Z2E+3 1E-6 -9 Z2E-4 ZE-3
&6 Dysprosive-15% ¥, a1l compounds 1E+8 SE+4 2t-% GE-8 2E-% 2E-3
&5 Dysproslum 166 ¥, all compounds 6E+2 T2 -7 it-9 - -
iLl wall
(BE+2) - - - -5 1E-4
&7 hﬂ'luiwiﬁ!':z ¥, 211 compounds Af+4 2E+5 GE-5 287 BE-4 6L-3
67 Mo i um-157% ¥, all compounds 3608 1646 -4 2%-6 -3 AE-2
7 Mo i =159 ¥, al) compounds 2645 1645 &E-4 1t-6 3€-3 3E-2
&7 Holmiue- 161 ¥, &}) compounds M+5 AE+5 -4 &k~3 1E-3 H 44
67 Molwium-16207 ¥, #1) compounds S§ o4 s 16-4 A€-7 7E-4 ¥E-3
67 Holas w1627 ¥, 81 compounds LE+5 2E+6 1£-3 IE-6 -
st. wald
(8E+5) - - - 1€-2 -1
67 Kolwium-1648° W, a}) Compounds 16+5 iS5 16-4 a7 1-3 -2
67 Mo lmi - 1648 ¥, 211 compounds 2648 6645 -4 9%-7 -
5t. wall
(2E+5) - - - -3 k-2
&7 Kolm!um-166m ¥, atl compounds §f2 TE+D k-5 9E-12 9E-6 9%-5
67 Hao el e 166 ¥, 8} compaunds SE+2 28+ TE-7 2E-9 -
LL]l wal}
{SE+7) - - - TE-5 if-4
67 #olel um-167 ¥, 3!l comporunds 20+ SE+4 2E-5 8E-4 2E-4 2E-3
L] Erbium-16] W, all tempounds ZE+4 GE+4 -5 SE-8 Fidg ] E-3
GE Ertiue- 165 W, &t} compounds EL+4 2 +5 £E-5 k-7 SE-4 9E-3
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Standards for Protection Against Radiation 10 CFR 20.2402(b)
Takis 1 Table 2 Table 3
Occupatiosat Valuet ETfluent Releases to

Concentrations

rh

Col. 1 Cal. 2 Col. 3 Cal. Cal, 2
Oral Monthty
Ingestion Inhalation Average
Atomitc Radiocnud iide Clamy ALT AL BAL Alr Watar Concentration
M. {wpli) {uli) (wCi/mty {pCi/ml) (pCi/mt) (pCt/ml)
1. Erdium- 169 W, all compounds JE43 3E+1 1E-8 4E-9 - -
LLT wall
(4£+3} - . - SE-5 SE-4
£8 Erbium-171 ¥, all compounds BE+) 1E+4 -6 1E-8 SE-3 -4
&8 Erbium-172 ¥, a1 compounds 1E+} 143 &E-7 -9 - -
Lil wall
(1£+3) o - - H 3 -4
69 Thul i 162° W, all compounds T 16-4 &£-7 . -
t. wa
{7E+4) ” = - 1t-] 1E-2
59 Thiul {um- 166 ¥, a1l compounds 4E+3 1E+4 6E-6 -8 6E-% -4
69 Thulium 167 ¥, 2!} cempounds FE+2 2E+3 BE-7 ¥-9 - -
LLT wall
{2E+3) - - - E-5 x4
&9 Thul {ue-170 ¥, all compounds 8E+2 282 SE-8 3€-10 - -
LLY wall
{1E+3) B - - 1E-% 1E-4
B9 Thulium 171 ¥, 811 compounds 1E~4 IE+2 1E-7 - - -
LLI wall Bone surf
{1E+4) (GE+2) . 8E-10 264 -3
&9 Thuliume=172 W, a1l cospounds TE;? 1E+3 5E-7 -9 - .
LLE watl
(BE+2) - - - 1E-% LE-4
£5 Thil ium-172 ¥, all compounds AE+3 1E+ SE-6 ZE-B 6E-5 -1
&9 Thui'l-.n—i?'ﬁz ¥, a1l compounds 1;1-4 " If+5 1E-4 -7 - -
L. wa
(9E+4) - - - 1E-3 1E-2
10 ‘r‘tur‘birlﬁ’!‘? ¥, &l compoinds except .
thase given for ¥ TEed AE+S 1E-4 4E-7 1E-3 1E-2
Y, exides, hydroxzides,
and fhuerides - 3E+% 1E-4 4£-7 - -
70 Ytterbium-166 W, see %gv‘b 16 +3 243 gE-7 ;-9 26-% 2%-4
Y, see “TOVD - 2643 8E-7 3iE-9 - -
70 Yiterbive1670 ¥, see 1o2np 3+ BE+5 364 ;-6 AE-3 -2
Y, sbk Yo - TE+5 -4 -6 - -
70 Yiterbive-169 W, ses Joiwy %3 82 4E-7 *-9 2%-% -4
Y, sew b - JE+2 3E-7 1E-9 - -
1 Yiterbiuw175 W, swe Bivp 343 463 16-% %-9 - -
Li] wall
162 {3E+3) - - - -5 AE-4
Y, sed Yk - IE+1 -6 SE-9 - -
10 Veterbiwr 1777 W, see 2vp et SE+4 2%-5 7E-8 2E-4 -3
Y, see i) - LErd 2£-% GE-B u -
1 Yiterviur 1787 ¥, ses 1o 16+ AE4 25 6E-8 2%-4 2%-3
Y, see L - 4E 4 2E-% SE-82 -
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Standards for Protection Against Radiation 10 CFR 20.2402(b)
Table 1 Table 2 Table 3
fecupativnal Values Ef1luent Releases to
foncentrations Sewers
Col. 1 fol. 2 Col. 3 Cot. 1 Col 2
Oral Monthly
Ingestion Enhalation Average
Atomic Radionuciide Ciase ALL Air water Cencentration
ko, {pt) (wCi) eCi/m1) {plifml)  (pCi/ml) (uCi/mt)
71 Lutet iugr-169 W, 8}l compounds except
those given for ¥ 3E+3 £E+3 2E-6 EE-9 -5 -5
Y, exides, hydromides,
and fluariges - £+ 286 GE-9 - -
n Lutetium-170 v, see 3014 143 2643 97 -9 25 26-4
¥, see Lu = tE+2 BL-7 3IE-9 - .
7 Lutetiom 171 W, see 1831, 2843 2603 8t-7 39 T -4
Y, sew Lu - 2E3 BE-Y -9 - -
n Lutetiua-172 ¥, see ool 1643 1£43 56-7 26-9 -5 16-4
Y, see “PLy - 143 5(-7 2[-9 - -
71 Lutetive-173 W, see 169, 5E+3 32 1£-7 . -8 -4
Bone surfl
169 - (5E+2) - 6E-10 -
Y, see ULy - 32 -7 4E-10 -
n tutetivm178a W, see 129y 243 2642 1€-7 . - .
LLD wait Bore surf
169 {3E+3) {2E+2) = 51-10 4E-5 dE-4
Y, see "7l - 22 9L-8 3E-10 - -
1" Lutetioe-178 W, see 159, 543 1642 5E-8 . -8 76-4
Bone surf
I-Eg I?E'?} - 3E-1'B - -
¥, see U hu - FE+2 BE-B 2E-10 - -
T lutetioedTee W, see Jedi 8i+3 %ies s - TR R T
¥, see Lu - 2t-a af-6 -8 - &
n Lutetiue 176 W, see 17, 762 540 26-9 165 -4
Borne surf 2011
- {1E+1) - -
¥, see 169, . BL+D ¥-9 H-11
71 Lutetive-1778 W, see 1970y 7042 -2 5(-8 . 1E-5 16-4
Bane sorf 5
- {1642} - ZE- 1 - -
¥, see 165, . 8i+1 AE-8 -1 - -
1 Lutetiom377 v, see 69, 243 7143 957 -9 - .
Lif wall
{2[+1) - - - AF -5 4K-4
v, see 09y . 2643 9¢-7 -9 . .
7 Luterivn-17902 W, see 2Ly 564 26458 8t-5 -7 . -
it wall
faied) - - - gt-4 BL-3
v, see 0%, . 265 %-5 27 . .
1 Lotettom 1768 W see ¥ 45d 165 48 267 .
ey G4 63
(3804} - - - i -
Y, see "'"'tu - 1i+5 BE-5 -7 - -
) 169 . . _ .
tigme17 W, 1 A B3 2144 BE-6 3-8 -5 %4
n Lutetium 173 \f: ‘i: “"ﬁ: : 28 6F-6 3-8 . -
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Standards for Protection Against Radiation 10 CFR 20.2402(b)
Toble 1 Table 2 Table 3
Decupat fonal Yalues Effiuent Raigases to
Concentratlons S 3
Cel. 1 Col. 2 Col. 3 Col. 1 Col. 2
Oral Monthly
ln?uﬁon Inhalation Average
Atomic Rad onuc)ide Class AL ALT [¥1.74 Air Watar Concentration
o, {pli} (uC1) {171y (plt/m1)  (pCidml)  (pCi/al)
T2 Hafniue- 170 0. a1 compounds axcept
those givan for W b [2% GE+) E-E BE-9 4E-5 AE-4
¥, oxides, hydroxides,
carbides, and nitrates - SE+) Z2E-& &E~9 - -
7 Hafniue-172 0, see Y0 1£+3 9E+D 4E-9 ’ 26-3 -4
Boane surfl
134 - (7E+1) - 3E-11 - -
¥, sea Ht . af+} 2E-8 - - -
Bone surf
- {BE+1) - BE-11 - -
72 Hatniue-173 0, see Hﬂ‘” 5Ee3 LE+4 LE-6 26-8 -5 7E-4
W, see My - 1E+4 5€-6 2-8 . -
72 Hafnfum-175 0, see % 3%+) gE+2 AE-7 - 4E-5 -
Bors surfl
170 (1E+2} - 1£-9 -
W, see & N 1£+3 LE-7 2t-9 -
72 Watnium-1776° O, see ’I;gnr 264 BEe4 2£-5 85-a -4 3€-3
¥, see * ONT - SE+4 4E-5 -7 - -
72 Hafnium-1T8e D, see 1%¢ 3642 16+0 SE-10 - A6 3E-5
Bone surf
170 - (2E+D) - -1z - -
¥, see © VT - 5L+ 26-9 - - -
Bone surfl
- (9E+0) = 1E-11 2 .
72 Hatriue-175m D, see 1Oy 1642 3Ee2 -7 - 1£-5 1E-4
Bone surf
- (BE+2) - BE-1D .
v, see 30 - 682 3E-7 8£-10 .
12 Hafnium- 180w D, ses i;ﬂm' TE+3 b2y ] 9E-g 3E-8 1E~4 if-3
¥, see 10y - g+ 1£-§ 4E-9 : .
72 Hafniue- 181 D, ses 170,y 1E+] 2642 TE-8 - 2E-5 28-4
{hm}wrl
- *2 - BE-10 - -
W, e 10 . M 2-7 66-10 - .
n Mafniur-182a’ 0, see i;gw & SE+4 4£-5 1€-7 5t-4 5€-3
M, see HT - 1E+5 6E-5 2E-7 - -
72 Hataiur-182 0, see 170ut 242 8E-1 ¥-10 - . -
Borw surt Bone surf
170 [4£+2) {2€+0) - 2E-12 SE-6 5E-5
¥, tee TTTHM - 3+ -9 - - -
Bonk surf
- (TE+0) - 1E-11 - -
7 Katnim-183% 0, see 110ur 254 SEed 2-5 6E-8 %-4 3E-3
¥, ses “UHE - 6E+4 2£-5 BE-8 - -
7T Wafabue1s4 b, see 120ue 2643 8E+) %-6 M-8 -5 -4
W, soe uf - GE+} -6 -9 - -
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10 CFR Part 20 (up to date as of 12/02/2022) 10 CER 20.2402(b)
Standards for Protection Against Radiation
Table 2 Table 2 Tabte 3
Occupational Yalues Effluent feleases to
Concentrations Sewers
Cat, 1 teY, 2 el Col. 1 Col.
Qral Konthly
Ingestion Inhalation Average
Atomic Radionuc)ide Class ALY Air Water Concemtration
M, {pCi) {uli) (uCi/my)y (pCi/mY)  {pCifml)  (pCiimi)
73 !anulurl?i’? ¥, 2] compounds eucepl
thase given for ¥ A+ 1E+% 5C-% 2E-1 S5i-4 sE-3
¥, elewental Ta, oxides,
hydroaides, halides,
carbides, mitratas,
and aitrices . 1E+5 4E-5 - -
73 Tantalum-173 ¥, see th TE+3 2[4 BE-6 -8 SE-5 9¢-4
¥, see Ta - 2«4 -5 2E-8 - -
71 lantaler174? ¥, see Dira K4 168 4-5 A7 AE4 4E-)
Y, ses Ta - 9Eed 4f-% 1e~7 - -
73 Tantalael7S W, see 1027 6+ 2604 TE6  26-8 iS5 &4
¥, st Ts - pIE 6i-& 2E-8 - -
7 Tantelun-176 ¥, see 121y 4E+3 1644 566 26-8 4E-5 SE-4
Y, see Ta . 15+4 5E-6 2-8 - =
73 Tentalus-177 ¥, see 1121 1644 2604 BE-6 3-8 26-4 2E-3
¥, see Ta - k=4 n-e 2E-8 = -
73 Tantalue-178 ¥, see th 2044 9E+4 af-5 16-7 26-4 26-3
¥, tee Ta - e+ iu-4 1E-7 - .
73 Tantalue-179 ¥, see 1121, 204 5643 26 8£-9 3E-4 33
Y, see Ta - 8f+2 4E-7 1t-9 - -
73 Tantalum-180e W, see ifgh 2644 744 36-5 9¢-8 -4 1-3
Y, see “'FTa - EE+A ZE-5 BE-8 - -
112
73 Tantatue- 180 :, see 1?2;' 1£+3 dE+2 2%-7 EE-10 2E-5 k-4
, b & . 2i+} 1E-8 3-11 - =
2 7
3 Tantalue- 1828 ¥, sar 1 *1a Tie5 LE+5 JE-4 8E-7 - -
St.;;ﬂl
- {2k+ - - = - -
¥, see 1"?“ - AE+5 2E-4 £X-7 ?f ? - ‘
7 7 iz
;] Tantalum 182 ':, T I?.?-:. BE+2 IM+7 -7 SE-10 1E-5 1E-4
. SR ) - 1E+2 GE-8 1E-10 - -
7
73 Tantaluw-183 v, see 12y, %42 1£+3 5E-7 26-9 - -
Lt ;.11
17 (1E+3 - - - 2E-5 2E-4
Y, sea 177 - 1E+3 4(-7 1€-9 - -
" 172
T Tanta)m- 184 :‘ e 1;.2Tl 2E+1 SE+3 28 BE-9 3E-% -4
. Bed Ta - SE+3 {5 TE-9 - -
2 172
713 Tantlatlum=18% :, 1] ]?ET. Af+4 TE+4 -5 1E-7 a4 4E-3
. Ben Ta * EE+a -5 9%-8 - -
73 Tantalue-286° W, see 1777, SEed 2645 16-4 3-7 .
5t. wall
172 {7E+4) - ‘ - 1E-3 1E-2
¥, iee Ta - 2E+5 SE-% im-7 - -
i Tungsten-176 0, a1) compounas 1£+4 LEed -5 7E-8 1f-4 -3
74 Turgstern177 0, att compounds 2E+4 oL +4 £E-5 16-7 -4 3-3
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Tebin } Tobis T Table 3
Dcowpational #atees Effluenl Releases to
Concentrations Sewnry
Od. 1 iel. L e, Tol. Cot.
el Monthly
Ingestion Inhalation Average
Atopic Radionuc!ide Class ALl W Water Contentration
M. el ) dpli) ApCi/mly (pBdwA)  {plifel) (wi/eR)
L] Tungstan-178 0, all cospaunds SE+3 264 8t-6 E-8 vi-5 TE-4
74 Tungsten-179 0, #1) cemounds St b -4 7% 7E-3 -2
T4 Tungster 181 0, 811 compounds 2E- I 1£-% SE-8 b d ] 2E-3
T Tungsten- 185 D, a'} compounds 2E+3 JE+3 3E-6 %-9 o -
L11 wail
{3E+3) - . - 4E-5 -1
bl Tungsten 187 b, a1l compounds ) BE+] -5 1E-3 3E-5 -4
b Tungsten- 1848 f, a'} oompmunds RE4Y TE+] %-7 ki e ] - -
13 w1l
(58+2) - - - TE-& TE-%
75 Rheniurl?Tz 0, a1) compounds sucept
those given for W SE~d JE+% 1E-4 &E~7 - -
Bt wall
[1E*5) - - - 2E-) 26-2
¥, oxides, hydroxices,
and nitmtes - AE+5 -4 57 - -
s Rhend uer 1787 0, see s 7E+4 345 14 o7 . .
gL wall
oy (1E+3) - - - 1€-3 -2
¥, en e = XE+5 1E-4 &E-1 - -
7% Rhenium-181 D, sea 11708 5Ee3 ”«. -5 153 7E-5 TE-4
W, see s - &E+3 4E-6 1E-4 = -
7 Rheniurig2 0, see 11k 73 e SE-6 28 95 94
{12.7 n) W, s " ke - 2E+4 SE-§ 2£-8 - -
% Rheniue-182 B, ses 10 1 %3 w6 -9 265 24
(64.0 h) ¥, see Re - 2} SE-7 - = -
5 hen - 1640 0, sex 1178 2643 3E43 166 sy -5 34
¥, sen ] - 4E+2 ZE-T BE-30 - o
7 frheniun-184 B, see 11ae 2743 43 -6 SE-9 3}-5 -4
W, e . - ¥E+3 £1-7 269 - -
75 nentum-164a v, see Mne 1643 263 7E-7 . - .
L. owald . wall
117 (?E'Ji {25‘3:' - H-Y -5 fE-d
¥, e - - e T4 AI-8 -18 - .
75 Rhenium-185 D, see i;;u. 2643 3E+3 i£-% o*-p 3E-5 a4
¥, 104 i - 3 re-1 -9 - -
” Knenium-187 0, see 27 Re €5 &E+5 a4 - 85-3 *-2
St wall
177 - 1965) - -6 .
W, iee Be - 1E+5 A5 -7 s
35 Meniw-100? 0, see 170 BE 1645 665 -7 163 1E-2
¥, Eee = - 1E+5 hi-% ¢ Sk 4 - -
% Nheniva- 188 B, ses 13 %e 2643 2%+3 AE-6 - 26-5 264
v, e - 3t+3 -6 -3 - -

bio ]
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Table 1 Table 2 Table 3
Gccupational Yalues EfTluent fginates Lo
Concentrations Lowers
Cot. 1 Cot. 2 £ol. 3 Col. } Cot, 2
{ral Monthly
Ingestion Inkalation Average
Atomic Ragignugclide Class AL AL UAL Alr Mater Concentration
o, {pCi) {pci) {£i/mt) (uli/ml)  {uliml) (uLi/ml)
7% Rheni w189 D, see i;;u 33 5Ee3 286 7E-9 465 a4
W, see > 'Re - 4fe) -6 6E-9 - .
16 Dsui vw-180 0, a}l compounds except
these glven for W and Y 1E+5 ag+5 -4 -7 1E-3 1E-2
W, halides and nitrates - SE+5 2E-4 e - o
¥, axides and hydroxides - SE+5 2(-4 &E-7 - *
76 osntue-1222 B, see 1500¢ 1E+4 4L 7-s GE-8 264 -3
W, see mos - SE+ 2E-% GE-2 - -
¥, tee Ca - AE+4 2E-5 SE-2 - -
76 Osatum- 182 D, see {ﬁm 2E+3 §6+3 -6 a9 3-8 SE-4
W, sen lwﬁs - 443 2E-6 -y - “
Y, sel i - 4E+3 2E-% 6E-9 - -
7% Osniuva-185 B, see 12005 2643 5E+2 2E-7 TE-10 368 IE-4
¥, see 1,008 * BE+d H-7 -9 - -
Y, sew 159, - 8F+2 #-7 -9 - -
76 Osmive-16% B, see 180 SE+4 25 164 -7 13 -2
W, st mﬂﬂi - 2E+5 9%-5 i#-7 - -
¥, e 0s - TE+5 7E-5 Fi o] - i
76 Dswiue-191n D, see }ggm 1E+4 I -5 af-8 2-4 2E-3
W, e lﬁﬁm - A4 BE-& 3E-2 - -
Y, see o3 - ZE+4 H-& Zt-8 - -
% Damiuwe 1531 D, see ]wﬂi 2E+3 2E+3 -7 3E-9 - -
LLT wald
140 {3E+3) = . - -5 -
W, see IMB" - ZE+3 TE-7 289 - -
¥, iae Oe - 1E+3 k-7 it-9 . .
76 Oswive-193 B, see 25005 2E+3 $E+) 7-6 -9 - .
LL] wall
188 {2E+3) - - = 2f-9 H{ 3 |
¥, e 18{?0‘ - If+) k-6 AE-9 = -
Y, see og - 33 -8 AF-9 - -
76 Osmié uer 194 D, see 180, AE2 T -8 $8-11 - -
LL] wald
180 {6E+2) - - - -4 8-3
¥, see o008 - Ef+] ZE-2 Bf-11 - -
Y, sew 08 - BE+0 -4 =11 - -
17 iriﬁm-m?z D, 81} compounds excepl
those given Tor S and ¥ At 1E+% 6E-5 -7 - -
. owald
{8E+4} - - i EE-4 BE-23
W, hatides, nitrates,
and metatlic iridium - 2E+5 6E-% 2E-7 - -
Y, sntdes and Bydroufides - 1E+% SE-% 2E-7 - -
e, Tridioe-184 0, see 1271¢ 8E+3 284 U~$ -9 -4 16-3
W, eq m;.h - A4 1E-5% SE-& - -
¥, sed ir - Itvd 1E-% &§-8 - -
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Table 3 Table 2 Table 3
Occupat lonal Valuas Effluent Releases to
Concentrations Sqwery
ol. 1 tol. tal. tol. 1 Col. 2
orsd Monthly
Ingestion Inhalation Avarsgs
Atomic Rediomuc]ide Ciass ALl Mr Water Concentraties
L {uC3) fuli) fpli/ml) (LVE1)  (uCi/el)  {pli/mi)
7 Iridium-185 B see Ei{r $E+3 ﬁ:: ﬁ-: g: -5 76-4
M t“ r - - * - -
Y, see 18], - 16+4 866 1E-8 . -
77 Iridiue-186 , see }:gir 243 :'E*i iE_: ;E-g -5 3E-4
, B r - + - - - -
Y, ses B0, . 6643 2-6 8E-9 . -
” Tridium-187 D, see }gg}r 2ivd gg:: %2 3&—: -4 -3
¥, see r - - - - -
v, see 5, . b 1S 4E-3 . .
7 Iridiue-188 B, see 1525, 26+ $E+3 %-6 6E-9 3%-5 x4
N see ﬁg:r . H 1E-6 SE-9 . -
Y. bea ir - iE+) 1£-6 5t-9 - -
7 Iridium-189 2, sen 82, $E+3 543 2%-6 TE-9 - -
LU wali
ws (5E+3) - - - 7E-% i |
W, see oote - AE+3 -6 5ty . -
Y, sen Ir . Af+3 -6 -9 - -
" Iridium-190uc D, see %:2!' 2645 2645 8E-8 -7 2¢-3 2£-2
W, see 10y, - 2£+5 ”®-5 -7 - -
Y. see 8y - 2645 %-5 3-7 - .
n 1ridium-190 D, see iﬁ%r 143 ﬁ»; :E-; ig‘: 16-5 164
'. i" , - ik - - -
Y, sea By - ¥ie2 -7 1£-9 - -
n 1ridiu-192e E' see };‘g:r *D :?-; -;E&-: ;fi:ﬁ AE-S T
. S0 1aslr . + - - g
Y, see 40y . 2641 §E-9 11 - .
n” Iridium-192 D, w0 1‘3%{1* 82 :E'ng ;E-; :E-‘ll.g 1E-5 LE-4
, B * - * - * - -
Y. sen 10%7p . 262 -5 #-30 - .
n Iridiun-194a E. see ﬁlr ko2 ;Ei-; ig %E-ﬁ 96 $E-§
, e r - + - - .
Y, sen Hgr . 162 &5 -3 - .
n Irfdtum-194 D, ses 3825p *e3 3643 -6 % 1E-5 T
W, sae gir - 243 -7 3E-9 - -
Y, see “Hir - 263 k-7 A - -
n Iridiue-195 D, ses ig;ir ¥*3 264 uw; 3x- 1£-4 -2
see r - - - - -
Y, see 182 . 2ol oE-§ 3-8 - .
” Iridiue-195 D, ses ﬁ:r 16+ A+ %-5 5E-8 -4 2€-3
¥, e - SE+4 2E-5 -8 - -
Y. set TErd . 4 2%-5 BE-B . .
] Flattnue- 165 b, a1l compounds 15+ AE+§ X5 SE-8 26-8 2E-3
78 Plat§num-188 D, al! compounds ZEed 243 7%-7 2£-9 -5 7*-4
18 Platinum-189 b, a1} compourds i< A+ 1E-5 4E-R 1E-4 gk ]
78 Platinee 191 D, all compounds 4543 8E+3 4E-6 16-8 5E-5 SE-4
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Tsbla 1 Table 2 Tabie 3
Occupational Yalues ETT luant Releaser Lo
Concantrations Sowery
Col. 1 Lol, tel. Col. Col.
Gral Monthly
1 tion Inhalation Average
Atomic Radionec]ide Class AL Alr Water Concentration
o, i) {pli) {uCi/ml) (WCi7m1)  (pLi/ml) (pCifal)
7H FiatTrar-151a V. ATl Compounds k-3 | BE+] i 21 ) - .
LT wall
{3E4) . . - 45 4E-4
b ] Platinum- 133 D, al} compounds &y 2t 1E-5 3-8 = -
LLY wall
(SE+d) - - - SE-4 -3
78 Platinue-195a D, 81} compounds 2E+] 4E+] X-5 6E-% - -
LLI wall
(2E+1) - o - -3 -4
78 Platinm-137e° B, a1} compounds 2te4 K6k 2%-5 664  2-4 )
78 Flatinue-197 b, al} compounds ) LE+4 4E-6 1£-8 &E-5 4E-4
' Platinee-199 D, alt compounds 8Esd 1£+8 $€-5 2%-7 764 7E-3
78 Pletinue-200 0, all cempounds 1£43 3+ iE-6 LE-9 2E-5 -4
M Golg-193 [, &) compounds except
Lthose given for W and ¥ t+3 IE+4 iE-5% AE-8 1E-4 1E-3
W, halides and nitrates - IE+4 9E-6 x-5 - w
¥, onides and hydroxides - TE+4 -6 k-3 - -
79 Gola-194 D, see 132 3+3 8E+3 -6 16-8 AE-3 -4
¥, e 193'“" - SE+) N4 BE-9 - -
Y, e A - SE+3 N4 TE-Y - -
79 Gotd-195 D, see 33k SEe3 16+4 SE-6 2t-0 765 74
W, ses 3 oAy - 1£+3 bE-7 2t-9 - -
Y, see “ Ay - &2 2E-7 6E-10 - -
79 Gold-195m D, see 123M 1£+3 343 1% AE-3 1E-5 -4
W, sew .M - 1E+} 5€-7 2E-9 - -
¥, see A - 1E+3 5E-7 Z2E-9 - -
” Goid-198 0, see 19340 1£+3 45+3 2%-6 5£-9 265 264
W, s A - 2E+) -7 -9 - -
193
Y, ses Au - 2E+) TE-7 2E-9 = -
79 Gold-139 D, sen 3%, 363 9€e3 ¢ 3-8 . -
LLI walt
191 (E+)) = - - 4E-5 &E-4
W, see ooAu - 4E+]) £ &E-9 - -
Y, sewn Ay - 4E+} - 5.9 - -
79 Gold-200m D, see 132y 16+3 aEe3 166 5E-9 -3 2%-4
W, e “3-&» - 3E+) 1E-§ 4%-9 - -
Y, 344 Ay - 2E+} 1E-& -9 = -
79 Gold-200° B, see 133a A4 6Eed -5 9-8 sE-4 AE-3
W, e 193 - gEed -4 1E-7 - -
¥, sae Au - TE+4 3E-5% 1E-7 o o
% Golg-201% D, sen 190 7644 27608 SE-5 3E-7 . -
St. wall
183 (3£+8) - - - 1€-3 -2
W, see 191"“" - 2EeS 1E-4 ¥-7 = -
Y, see Ay - 2E+5 9t-5 -7 - -
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Table ) Table 2 Table 3
Gccupstional Yalues ETTTuent Releates Lo
Concentrations Sewers
Col. 1 Col. 2 fol. Col. 1 Col.
gral Manthly
Ingestion inhalation Aversge
Atomic Radionuclide Class ALl AT DAL Air Waler Concentratfon
LN {pCi) (i) (pCi/m1) (pCi/ml)  (pCi/ml]) (pCi/ml)
B0 Mercury-193m Yapor - BE+3 4E-6 1E-8 - .
Orgenic LILk] 1E+4 5£-6 Z2E-8 ] EE-4
D, sulfates I3 9E+3 4[-6 1t 4E-% 4E-4
W, oxides, hydroxices,
hatides, nitrates, and
sulfides - BE+) M-8 iE-8 - -
8d Bercury-193 Yapor - JE=4 18-% 4£-8 - -
Organic D i+ BE+4 IS SE-8 IE-4 k-3
D, see 103w 24 AEed 26-5 6E-9 26- 2-3
W, sae 3'lﬂ-g - dE+4 2E-5 5i-8 - e
8o Mercury- 19 Yapor - IE+} 1E-8 4£-11 - -
Organic O JE+] A+l 1E-8 45-11 ZE-7 ti-6
see 12 3% BE+2 aEs1 26-8 6411 1B 14
W, su '»g . 1647 5E-8 2E-10 - .
a0 Hercury-195n Vapor - 4E+} U4 £E-9 - -
Organic D 3i3 BE+) -6 BE-9 4E-5 -4
D, see 10 243 SE+) 266 76-9 3E-% -4
¥, see Mg - 4E+) 2£-6 5E-9 = -
ad Rercury-195 ¥apor - A 1€-5 4E-8 - -
Organic B 254k LE+ 26-5 6E-8 -4 2E-3
D, see 123ig 1€ +4 AE4 1E-5 56-8 26-4 26-3
¥, see - JE+4 1E-5S SE-8 - *
+ 197 Y - 58+3 2E-% TE-9 - -
0 NercunelI enic 0 o 3£+ -6 168 Bg-5  SE-d
193 + - - 4£-% aE-4
e A+3 TE+3 -4 1i-8
o 1’3% : 5§e3 26 7%-9 - )
7 Yapor - BE+Y 4f-6 1E-8 . -
N letomeR organtc 0 7643 1624 8E-6 28 868 94
193 . . - BE-4
0, see GE+3 1+ 5E-6 288 BE-5
W, see ”% - 9§+3 ai-6 1£-8 - .
3 . - £-7 - :
80 Serc 15 Yapor BE+d -5 k|
" Organic O LEsd 2E+5 7£-5 E-7 - -
$1, wall
i /i VR WO SRR < B
D, 1ee BE+4 1£+5 GE-% Fs = BE-
W, see L% . 2645 7E-5 26-7 - -
L 203 vaps - BE+2 4£-7 1E-9 - -
® ereen 0:;::1\‘. ] 5ie7 BE+2 -7 1£-9 TE-& TE-5
193, . . ;A-5 -4
68 2E+3 1E+3 s5E-7 E-9
(! 1‘?3'&.9 - 1E+3 5e-7 -9 - -
a1 Thetituw-194a? D, ) compounds LE+d b 25 6E-5 2E-7 " -
St wyll
(TE+R) - - - 1E-3 “1E-1
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Table ! Table 2 Tabis 3
Dcowpat tonal Walues Effluent Reluases to
Comcentrations Sewers
fol, 1 Col, 2 Cot. 3 Cal. Col.
Oral Monthly
Ingestion Tnba lat bon Average
Atzmic Radiomuclide Class ALl Air Waler  Concemtration
No. {pti) (lt) {ulifal) (i/al)  (pliiml) (pli/ml}
81 Thallur2942 D, a1l compounds . T E+5 -4 -7 . -
i, wall
{3E+5) - - - 4E-) &-2
a1 Thalliuw-195% B, 831 compounds e 16+5 SE-5 2%-7 9E-4 -3
81 Thallium- 197 0, &1 compounds TE+d 1E+4% -5 -7 1E-2 1E-2
Bl TMHiLﬂ*lB&z 0, 11 compounds k-0 ] SE+k Z2E-5 BE-8 4E-% 4-3
2l Thalliem-198 O, 211 compounds 2 i 15 SE-8 3E-4 3E-3
81 Thalliwei9% 0, 81! compounds BE+d Bivd -3 ix®-? 9E-4 -1
81 Thal} f o200 0. &1 compourds 8t+} 1E+4 SE-¢ -8 1E-4 -3
a1 Thaliiue-201 0, all compounds 2E+4 ZE+4 oL -b x-8 2E-#§ br o |
LH That Ve 202 D, all compourds 4£+] 5E+3 k-6 -9 SE-5 SE-4
81 Thatltue 204 D, a!) compounrds b2k} Z2E+3 -7 3E-9 2E-5% 2E-4
82 Lead-1957 D, al) compounds ) 2645 BE-S %®-1 B4 -3
B2 Lead-134 D, 211 compounds S+ bE+4 x5 9t-4 E-4 -1
82 Lead-195° B, 811 compounds 2+ TEe4 3E-5 -7 -4 3%-)
a2 Lead-200 0, a1l compounds 3¥+3 GE+} -5 %*%-9 -5 4E-4
B2 Lead-201 D, a1l compounds 7+3 2E bE-6 -] 1E-4 iE-3
B2 Lead-202m O, all compounds 9E+3 I 1E-5 i 1E-4 1E-2
a2 Lead-202 0, a1l compounds 1E+2 B+l 26-8 TE-11 2t-6 2t-%
B2 Lead-201 D, a1l compoumds 5E+) BE+l -BE-6 1£-8 TE-% FE-d
az Lead-205 B, all compounds &E+3 1E+3 BE-T -9 SE-5 SE-4
B2 Lead-20% D, 811 compounds 2E+4 i 2E-% 8- JE-4 3E-1
82 Leat-210 D, a1 compounds #£-1 -1 1E-10 - - -
fone surf Bome surf
{1E+0) {4E-1) - #E-11 1E-4 1E-7
82 Lead-2112 0, &}l compounds 164 BE+2 -7 %-10 -4 2%-3
82 Lead-212 G, 1! tompounds BE+} M+l 1£-8 w-11 - -
Bone surf
(1E+2} - - i 2t-6 2E-5
82 Leag-241 0, al] compounds ¥E+3 BE+2 3%-7 -9 16-4 1E-3
83 Bismutn-2007 D, nitrates 364 P 4= M) ag-4 ®-)
W, 511 other coepounds - 16+ 4E-5 -7 - -
81 uimm-zmz 0, see 5 i 1E+4 - -5 RE-B -4 2E-3
¥, see i - $E+4 *x-% SE-A - -
83 Bismuth-2022 0, see 2% 1644 ey %% GE-8 24 263
¥, ses mﬁ# - BE+4 -5 LE-7 - -
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Table 1 Yable 2 Table 3
Occupationa) Values £1fivent Releases to
Concentrations Sewers
Col. 1 tel, 2 La}. 3 Cot. 1 Cal.
oral Wonthiy
Ingestion Inhalaticn Averape
Atomic Radionuctide Class AL Air Water Concentration
No. (pei) {pCi) (pCi/m1) (pCi/ml)  (pCi/ml) {pCi/m)}
83 8ismuth-203 b, see gggai 2643 76+3 -6 9-9 3%£-5 3E-4
W, see “OBi - BE+) 3E-6 59 . -
81 814 smuth-205 D, see ggga. 1643 343 iE-6 i-9 26-§ 2E-4
W, see VB - 1E+3 LE-7 24-9 - -
83 Bisauth-206 D, see gggm §Ee2 1E+3 661 29 9§ 9E-$
W, see VB - SE+2 AE-7 1£-9 - .
83 Bismuth-267 0, see 20081 1E+3 26+3 -7 2%-9 1£-5 iE-4
W, see Bi - AL+3 -7 S5E-10 - =
83 8isruth-210m D, see $00py sl LE+0 26-9 . - :
Eidreys Lidneys
200 {5E+1) {6E+B) - 9-12 BE-7 gz-6
W, see “"VB4 - 7-1 A-10 9g-13 . -
83 Bismuthe210 0, see 290 8E+2 2642 1E-7 . 1£-% -4
Lidneys
200 = {“E’Zj - SE-10 - =
M, see B4 - k] it-a &E-11 - -
83 Bismuth-2122 D, see gggsi 5E+3 2842 1€-7 -0 765 7E-4
W, see <UVBi - k02 1;E-1 4E-10 - -
83 Bismuth-212° D, see 50084 143 32 16-7 4E-10  1E-4 1E-3
¥, see “UVBi - 4f47 1€-7 SE-10 - -
Cayal 200 .
E3 Blsmuth-214 B, see 1§ Ji4 BE+2 3t-2 1£-9 - -
1. wall
200 {EE""} = - = 3E-4 3{'3
¥, 1ee B - SE-7 -7 1£-9 - -
3 h‘onill'zl:'!? 0, 811 compounds escept
those given for ¥ Ik BE+4 3E-5 9E-8 -4 3#-3
¥, cxices, hydranices,
and nitrates - gE+4 4€-5 -7 - -
84 Poloniur205° D, see 20300 2644 4E+4 26-5 s-8 -4 3%-3
W, 1ee Po - TE+% M-S 1E-7 - -
84 Polontum 207 D, see 2030 8E+3 ot 1E-5 3A-8 -4 1£-3
W, see Pa - IE+4 iE-% -8 . -
84 Peloniue-210 D, see 5030 340 6-1 -0 9E-13  4E-8 4%-7
¥, see 7P - BE-1 3£-10 8§-13 - -
£S Astatine-207° D, halides 6E+3 3E+) 16-6 Af-9 8E-5 8E-4
W - 2643 9g-7 -9 - -
85 Kstatine-21} D, haiides 16+2 B+l 3-8 1£-10 286 26-5
¥ . SE+] Zi-8 BE-11 - -
-1 Rador—-220 With daughters
resoved - 2644 7E-6 2t-8 - -
With deughters
present - fE+1 99 3E-11 - -
far 12 workd far 1.0
Teve! manths working
tevel)
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Standards for Protection Against Radiation 10 CFR20.2402(b)
Table 1 Table 2 Table 3
Occupat ional Values Effluent Releases to
Concentrationg Sewers
tol. 1 gal, 2 tol. 3 ol. 1 Col.
Ora} Ronthly
i-'-im-lim Irhalation Avearage
Atomic Radionuc!ide Class AL ALT DAL Air Water Concentration
o {pCt) {pli) (uCi/ml) (pLifet) (uCi/my) (pli/mi}
86 Radon-222 ¥ith daughters
rencved - 1i+4 &4-6 1E-8 - -
wWith daughiers
prasent - 1E+2 -8 1E-10 - -
{or & working {or £.32
level months) working
Jevel}
87 Franciun-222 0, a11 compounds 243 SEe2 261 BE-10 3-8 34
ar frlnciu-zz.?z D, a1l compoynds §E+2 BE+2 -7 1E-5% BE-6 BE-%
88 Radiue-223 ¥, &} compounds SE+) TE-1 3E-10 -1 - -
Bome surf
(9E+0) - = - 1E-7 1E-¢
a8 Ractum 224 ¥, all compounds af+0 0 TE-10 2E-12 - -
Bore gurf
(2E+1) - - - xe-7 -6
B2 Raciue 225 ¥, o1 compounds B+ Te-1 3E-10 %%-13 - -
o gurf
(2E+1) - - - -7 266
63 Radium-226 ¥, 81! compounds 2 BbE-1 HE-10 9E-13 - -
Borms surf
(5E+0) - - - BE-8 6£-7
» Radive- 2277 ¥, a1} compounds 264 1eed 6E-§ - - -
Bone surf  Bone surf
(26+4) (26+4) - -8 -4 3E-3
8 Radium- 228 ¥, ot compounds 2E+D IE+D SE-10 2E-12 - -
tone surf
{4E+D) - = - E-8 GE-T
3] Actinium224 i, 811 compounds except
those given Tor W and ¥ 5+3 1 -8 - - -
Ll wald Borm surf
(2E+3) {#E+1) - SE-11 3E-% 3E-a
¥, halides and nitrata - S+l 2E-8 TE-11 - -
¥, oxides and hydroxides - 5E+1 2E-8 &6E-11 . Ly
8% Retintus- 225 0, see 2 sE+l 3E-1 U0 - s -
L wall Bone surf
224 (SE+1) {5€-1) - -1y FE-T 76
W, ser zz'ﬂ: = BE-1 E-10 9E-11 - -
Y, sen M - &E-1 3k-16 9E-13 * -
89 Actinia-226 9, see 2% 1E+2 3£+0 1£-9 - . .
LT wall Rons gurf
H {1E+2) (#E+Q) - SE-12 2E-6 2E-%
¥, sen 224"": - SE+0 29 TE-12 - o
Y, sen ““Ac - 55+0 2E-3 §E-12 - -
89 Actinium-227 D, see 2% 2%-1 -4 %1 - . -
Bong surf  Bone surf
any {4E-1) (BE-4} - 1E-1% SE-% S5E-8
¥, see hc - 2t-3 TE-13 - - -
Bane surt
254 - {3-3) - 4£-15 -
Y, e e - HE-3 28-12 GE-1% -
10 CFR 20.2402(b) (enhanced display) page 107 of 148


https://images.federalregister.gov/EC02OC91.043/large.png

10 CFR Part 20 (up to date as of 12/02/2022)

Standards for Protection Against Radiation 10 CFR20.2402(b)
Table % Table 2 Table 2
Occupstiona) Yalums Effluent feleases Lo
Concentrations Sewers
fol. 1 Cot, 2 €ol. 3 Col, 1 Col. 2
gral Monthly
Ingestion Inhalation Average
Atomic Radionuc)ide Class ALT L1 1174 Air Water Concentration
ko {pli) {pCi) {uli/ml)} (pCi/ml) (pCi/ml) {(pCi/ml)
as Actinium-228 D, see 2% 2643 9E+0 AE-9 - %-5 %-4
Bore surf
224 - {2E+1) - 2E-11
W, tee A 4f+] {E-§ -
Bona surf
- - (6£+1) - 8E-11 .
¥, see Ac - 4E+] 2&-8 6E-11 -
% Thor i um-226° W, a1l compounds except
those given for ¥ 543 2E+2 6E-8 2E-10 - -
1. wall
(5E+3) . . . -5 76-4
Y, onides and hydroxides - 1E+2 &E-8 2£-10 - o
% Thor fus- 227 W, see 225Th 18642 3E-1 1€-10  SE-13  20-6 2-5
¥, see ““7Tn - 3E-1 1E-10 5E-13 - -
50 Thorium-228 M, see L70TH 8£40 1E-2 12 - - -
Bore surf  Bone surf
276 {1E+1) [2E-235 » I-14 if=7 2E-6
Y, see Th - k-2 TE-12 2E-14 . -
%0 Thorium- 229 W, see 267y E-1 % -4 -1 - - .
Bone surf Bone surf
226 {li‘ﬁ} {2E-3) b 3-15 fL-B 2E-7
Y, see Th - 2f-3 1E-12 - - .
Bone surf
- {3E-1) - Af-15% - -
%0 Thoriue-230 W, ser 501n AE+D 6E-3 i1z - . -
Bane surf  Bonz surf
276 {9E+L) (2E-2) - 2E-1a 1E-7 16
Y, sew Th - 2E-2 BE-12 - - -
Bone surf
- {2E-2) - 3K-14 . =
90 Thor fus231 W, see $201n a3 EE+3 36 %-9 56-5 5E-4
Y, see Th . EE+3 3E-6 SE-9 - -
30 Thor fum-232 W, see 257h 7%-1 1£-3 5-13 - - -
fore surf  Bone surf
236 {26+0) (3€-3) - 415 M-8 3E-7
Y, see ““"1h - 3E-3 1E-12 “ . -
Bone surf
- [(4E-3) - BE-15 . -
90 Thortum-234 W, see “0py 32 242 ef-8 -0 - .
LL] wall
205 (8E+2) - - . SE-6 5E-5
¥, see *“"Th - 242 6f-8 26-10 - -
91 Pro{act\niun-ﬂf?s W, atl compounds except .
those given for ¥ AE+3 1642 (-8 2€-10 E-9 5¢-4
Y, oxides #nd hydroxides - 1£+2 28 -1 . -
51 Protactinium-228 W, see 22 'Pa 16+3 1641 5E-9 . -5 26-4
faone surl
206 . (2E+1) - E-11 - -
Y, wee ““Vpe - 1E+1 5-9 2F-11 -
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Table 1 Table 2 Tabla 3
Ocewvpational Values Effluent Relesses to
Concentrations Sewars
Cel. 1 Col. 2 Cal. 3 Lal. 1 Col. 2
Gral Monthly
Ingestion [nhalation Average
Atomic Radionuc] e Ctass Ad ] Alr Water Concentration
No. {pCi) {pCi) {pCi/ml) {pCi/el) (pCi/m1} (pCi/ml)
51 Protactinios 030 W, Se# IZTP‘ EE+2 SE+ 2E-9 TE-12 - -
Bone surf
227 (9E+2) - - - 1E-% 1E-4
Y, see Pa - af+ 1E-9 SE-12 - -
81 Protactinism-231 W, see 22/ Ps 2¢-1 2-3 66-13 - . .
Bone surf Hone surf
276 (5€-1) (4€-3) - 6-15  6E-9 bE-8
Y, saw P& = 4E-3 2E-12 - - -
Bane surf
- {GE=3) - BE-15 - -
91 Protactinivw-232 W, ses 2'Pa 1543 2641 9E-9 - %8 7%-4
!om}wrf =
- (GE+1 - =11 - -
Y, see 27pa . 6E+1 26-8 - . .
Bone surf
- {7E+1) * 1E-16 - -
91 Protactinium-233 W, see *2'Pa 1643 7642 3®-7 1E-9 . -
LL] wall
227 {2;'3) - - - 2E-5 X-4
Y, see Pa - GE+2 26-7 BE-10 - -
91 Protactinivm-234 W, see 5pa 26+3 BE+3 -6 1E-8 W5 34
Y, tee Pa . JE+3 3E-6 9E-9 - -
92 Uraniuve-230 D, UFg, UDgfy, UOz(NB3)y  SED 4k} 26-10 - - -
Bone surf  Bone surf
(BE+D} {&€-13 - BE-13% BE-8 BRE-7
W, UDy, UF,, UCT, - £E-1 1£-10 SE-13 - -
Y, '.mz. U;D' - 3E-1 1E-10 4£-13 - P
92 Uraniue- 231 D, see 239y 56+3 BE+3 -6 1€-8 . -
LL] wall
230 {4E=+3) . - - 6E-5 BE-4
W, see EJDU - BE+3 2£-4 8E-9 =
¥, se# U - 5E+] cE-6 6E-3 -
92 Lt amiune 232 D, see 2% 2640 261 9%-11 - - .
Bone syrf  Bone surf
yug (4E+3) {4E-1) - 6E-13 6E-8 6E-7
W, see zléd - di-1 2E-10 5E-13 - -
Y, see U - HE-13 3-12 1E-14 -
$2 Uraniume233 D, see 230y 16+1 1640 5E-10 - . .
fone surf  Bone surf
210 {2E41) {2E+D) » 3E-12 3E-7 -6
W, see “Du - 7E-1 iE-10 1E-12 - -
Y, See u - 4E-2 2E-11 SE- 14 - -
92 Uranium-234° 0, see 2% 1641 1640 se-10 - . -
fione surf  Bone gurf
230 (2E+1) {2E+0) - 3-12 -7 -6
W, see ;'3515 - 7E-1 3E-10 1€-12 - -

Y, sea Y . 4E-2 2E-11 SE-14 - -
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Yable 3 Table 2 Table 2
Occupstiona) Valuves Effluent Relsases Lo
Concentrations Sawery
gol. 1 Lol 2 Col. 3 €ol. 1 Col. 2 P
Oral y
lnrst"-un hhluﬂﬁ:c . vt :hﬂir o
Atpmic Madionuciide Class AL AL r ater onceniration
lgf‘ (et} (TR} {pCi/mt) (uCiset}  (pli/md) {pCi/ml)
2 Uranium 2353 B, see 220y 1641 1640 6E-10 - - -
Bone surf  Bone surf
0 (2E*1) {ZE+0) oy -1z ¥-7 -6
¥, see §§u” - k-1 ¥-10 -2 - .
Y, see u - 4E-2 2E-11 6E-14 - -
92 Uranius-236 b, see 230y 16+ 1640 56-10 - . -
fore sur?  Bore surf
{2E+1) {2E+0) * 3E-12 k-7 X¥-b
¥, see 230y . 8E-1 k-0 2-12 - -
Y, e ] - 4E-2 ZE-11 6E-14 - -
52 Urantum- 237 D, sea 230 2643 3E+3 166 45-9 . -
B3y IE-% k-4
(20+3) - . - - -
¥, e 2 : - < S+ S
Y, see U - + - - - -
92 Urantum- 2387 b, see 3% 161 1£+0 66-10 - . -
Bore surf  Bone surf
230 (ZE+1) (2E+0) - Af-12 IE-7 -6
¥, ses 230“ - BE-1 EE-IH é:-%i - -
Y, see tH] - 4E-2 2E-11 - - -
Fy 230 . . . £-3
92 Uranium-235 o, see ) TE+4 2E+5 BE-& ¥-7 f-4 9
rane W, see 2300 . 2E+5 ;:g ;H - -
¥, see i ot 2E+% " - - -
Y. Urant - 240 D, see S300 1643 43 26 569 26-5 2E-4
Y, see 255 . 23 Ns s - :
¥, see i . 2t - - - *
92 Urantwenatural? D, see 2304 11 1640 sE-10 - . .
Bone surf  Bone surf?
(2E=1) (2E+C) o it-12 3E-7 AM-6
W, see 230U . 8E-1 3%-10 gH: - -
Y, see ') - SE-2 28-11 - - -
93 Neptuniur232 W, a4l compounds 16+ 2643 78-1 . 2¢-3 %-2
o™ 6t-
- #* - - - -
g3 Heptuﬂir?ﬂz ¥, st} compounds BE=+5 3E+6 1E-3 AE-& 1£-2 1E-%
43 Meptunium-224 ¥, &1 compounds 2E+1 3E+3 1E-6 &E-9% 3-S5 -4
93 Weptuntum-23% ¥, a1l compourds i+l 8E+2 3E-7 - - .
LLY wa)) Rorw surf
{2E+4) {1E+3) + ZE-9 -4 3E-3
83 Heptunium236 ¥, a1l compounds 3E+D -2 9f-12 - - -
{1.15€+5 y) Bore surf  Bone surf
{&E+0) {5£-2) - RE-14 SE-8 G5E-7
93 Meptund e 23w ¥, al? compounds M) 3E+} 1t-8 - - -
(22.5 W) Bone sur? Bone surf
{#E+1) (TE+1) = 1£-10 5E-% SE-4
91 Heptunium-237 ¥, &}l compounds SE-1 AE-3 2E-12 = - -
Bore qurf  Bone surf
{1E+0) {15-2} - 1E~14 2E-8 E-7
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Tabig 1 Tsbte 2 Table 3
Occupational Yalows Effluent Reteases Lo
Concentrations Severs
Cod. 1 Col. 2 Col. 3 Col. 1 Col, 2
Oral Monthly
ingestion inhalation Average
Atomic Radienuclide ciass hit ALl oAl iy Water Concentration
Mo, {ul4) (eet) (wCi/ml) {pCi/ml) (uCi/ml} (uCi/al)
823 Meptuntum-238 ¥, 8!l compounds 1E+3 SE+1 u- - -5 2E-4
Bore surf
- {2E+2) a 2£-10 - -
83 Keptunium239 ¥, al) compounds 2E+3 2+} SE-7 3¥-9 - -
LT wall
(2E+3) . - - 265 2E-4
93 Neptunium-240° ¥, &)1 compounds 24 ek %5 167 3*-4 %-3
o4 Plutonium234 ¥, a1 compbunds
axcept Pully B8E+3 2E+2 -8 M-1C 1E-4 1E-1
Y, Pud; - 2642 BE-8 3E-10 - -
94 Plutoniwe-235° W, see $3t0u 9E+5 Heb 16-3 -6 1E-2 1E-1
Y, sex Py . I 1£-3 IE-6 - -
%4 Plutoniuw236 ¥, see iy 2Ee0 2%-2 Be-12 - . -
Bone surf  Bome surf
234 (4E+0) (KE-2) - SE-14 65-8 6E-7
¥, ses =P - a2 ZE-11 bt-14 - -
9 Plutonium-237 ¥, ses gﬁn 1644 ) 16-6 564 2E-4 26-3
Y, sed Fu - 3] -6 AE-% - -
o4 Plutonium-238 ¥, see 2%y %-1 7%-3 w12 - - -
Bone surf Bore surf
234 {2E+D) {1E-2} - -4 ci-8 267
Y, sed tu - 262 5%-12 ZE-14 - o
9 Plutontue-239 W, ses ¥y 8E-1 -3 ¥-12 - . -
Bone surf  Borme surfl
234 {1E+D) {1E-2) - 2E-14 IE-8 2E-7
Y, see *u - -2 TE-12 - . -
Bore 3urt
- {2£-2) - TE-14 - -
1 Plutoniue— 240 W, see 24, BE-1 #-3 3E-12 - - -
Bore surf Bone surf
234 {1E+0) {1£-2) - 2E-14 2E-8 ZE=7
Y, see <Py - 2%-2 -2 - . .
Bome surf
- (2E-2) - 2E-14 . -
M Plutontum-24l ¥, ses 23y Afel 36-1 -0 - - -
Bame surf  Bone gurf
234 {TE=1} (BE-1) . BE-13 1E-& 1£-5
Y, see Py - 8E-1 ¥-10 - - -
Bone surf
- {1E+0) - 1E-12 - -
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- Table 1 Table 2 Teble 3
Occupational Walues f11iuvent Kelieases Lo
Concentratlions Sewers
Col. 1 Cel. 2 Cel. 3 Lol. 1 Cal. 2
Oral Monthly
Ingestion Inhalation Average
Atomic Radionutlice Class ALl T UAL Air Water Concentration
NG, (uli} (i) {pCi/m) [plifm)) wliml} (ulisml)
; FEL . - . -
94 Pluton:um 242 W, se# Pu 8-l TE-3 iA-12 -
Bone surf  Bane surf
274 {iE+0) (1E-2) . F{EST} 2(-8 2t-7
Y, ser "7 Py - 2t-2 -12 . - -
Bore surf
- (2t-2) - 26-14 - -
94 Plutonive-243 W, see ﬁ:»*-u 2644 sfod 2%-3 SE-8 264 26-3
¥, see Pu = AL+ 2E-4 5-8 ) .
54 Plutoniuam-244 ¥, see 2%y 8E- 1 76-3 W12 - - -
fonge surf Bore 3urd
274 {2E+0) {1E-2) - TE-14 It-8 -7
¥, ses Pu - -2 H-12 - - -
Bone surf
- {26-1) # 2E-14 - -
ud PiutoniumZ4b W, see 2340 2643 §Eed 266 6E-9 3-5 -4
¥, sep Pu - 4E+1 -6 &E-9 - -
" Plutonium-246 ¥, see L30py a2 32 -7 810 - -
L] wald
23._ (‘5*2:‘ - = = BE-B EE'5
¥, ses Pu - k2 -7 4£-10 - -
45 Awericiar2370 ¥, a1) compounds 8€ +4 3645 16-4 ag-? 13 1£-2
95 heericium 2385 ¥, a'l compounds 454 3643 -6 . 5§ -4 5¢-3
Bone surf
{BE+1) . 8E-9 . -
45 Aawric e 235 ¥, all compaurds 50+3 1E+4 50-6 fE-8 TE-5% TE-4
g5 Americiuer 240 ¥, &bl compounds 7i3 363 1(-6 -9 -5 -4
95 bvericium 741 ¥, &} compounds BE-} BE-1 3E-12 - = .
Hone sur?  Bone surf
{1E<0) (1E-2) - ZE-14 -8 2E-T
8% Aperici 24w ¥, 2"} compounds BE-1 &E-3 iE~12 - - -
Bone surf  Bone surf
| 1L=0) {1f-38} - - 14 2E-8 2E-7
9% AgeriC g 207 ¥, all compounds a3 Bi+1 4[-8 - 5(-% 50-4
Bone surf
- {9k+1}) = 1€-10 - -
9% A r i iy 243 ¥, a1 compounds gf-1 EE-1 1E- 12 - - -
Borne surf  Bone surf
(1E+0) {1E-2) . 2f-14 JL-8 2t-7
95 Americiom ¢80’ W, al1 compouncs EE 4 4E+3 26-6 . - .
St wall Bone surf
{HE+4) {7E+1) * HE 1E-1 -2
% hmeric iy 740 W, all compounds if+3 T2 BE-8 . -5 Af-4
Bone sur?
- (g2} . 4t~ ]0 - .
95 howr v 4 C e P ES ¥, all comgounos 6 el BE +4 -5 -7 -4 af-3
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Tablie } Table 2 Table 3
Docupations) Valuas Eff luent Relsases to
Concentrat fons Shwpre
fol. 1 Cot. 2 £sY 3 Qol. ] Cal. 2
oral Monthly
| tion inhalation Avaragh
Atomic Radionuc)ide Class AL Air bater Concentration
Mo. . {pcl) {pCil) (uCi/m1} utijat) {ui/mi) (ulifal)
b hericiw—&&l! W, a1} compounds ziut " 265 Bt-5 3E-7 - -
t. wa
(GE+4) - - - &t-4 0E-)
¥ Msericiue-246° ¥, a1) compounds 4 145 AE-5 -7 o4 -3
% Curta-234 ¥, &'l compounds 2i+4 AE+3 5E-7 :E- 2t-4 %-3
9% Curium-260 ¥, a1l compounds 6E+l 661 X-310 - - -
dom & bom surt
{BEs1) {6€-1) - 9E-13 1E-46 1E-5
% Curlumr-241 ¥, all compounds 1£+3 el 1E-8 - %3 26§
fone yurf
- {4E+1) - SE-11 - -
¥ Cur fuar- 42 ¥, s} compoyrs 3l ¥-1 1E-18 - - -
Sone surf Bone surf
(SE+i) {3-1) - 4£-13 -7 TE~$
% Curiur241 ¥, all compounds 1E+D 9-1 4E-12 - - -
Sorm surf  Som turf
(2E+0) (2E=2) - 28-14 3E-8 3E-7
9% Curium-284 ¥, al) cempounds 1E+D 1E-2 SE-12 - - .
Sone sur!  Bone surf
{3E+0) (26-2) - 3-14 3-8 x-7
% Cue 245 ¥, atl compounds TE-1 6E-) -2 - . -
Borg surf  Bome surd
{1E+D) {1E-2) - 26-14 2%-8 2%-7
% Corium- 266 ¥, 1) compounds TE-1 -] H-12 - - -
Bone surf  Bone surf
(1E+D) {1E-2) - 2E-14 2t-8 287
% Lurium-247 ¥, a1 compounds BE-1 -3 3E-12 - . -
Sone surf  Bone surf .
{1E+D) {1E-2) - -1 -8 -7
% Lurlum 248 ¥, all compounds -1 2£-3 7E-13 - - -
Bone surf  Bo surf
(SE-1) (3E-3) - 4£-15 5E-9 SE-§
% tuﬂu-*ﬂﬁz ¥, all compounds SE+4 2E+4 TE-6 - TE-4 TE-)
Bona turf
- (IE+4) . 4E-4 - -
8% Cor i um-F50 ¥, a1l compounds 4E-2 3E-4 1E-11 - - =
fone surf  Bone surf
(6E-2) {SE-4) - BE-16 9E-10 %-9
97 Barie! ivm- 45 W, 2}l compounds JE+3 1£+3 SE-7 2E-9 -5 E-4
9 Barks! lum-248 W, 8!l compounds 3H+) 33 1E-6 49 #E-Y &E-4
97 Barie! lue-247 ¥, &1 compounds 5€-1 -3 2-12 - = .
Bone surf  Bome syrf
{1E+0) {(%-3) - iE-14 -8 26-7
97 Berie ) fun-249 W, a1V compounds 262 2E+0 TE-10 - - -
Bora surf  Bone surfl
{5£=2) (4E+0) - ¥-12 HE-% 6E-%
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Tatrle 1 Table 2 Table 3
Dccwpationst Yaless Erfiwent trleasei to
{oncantirations L
fa). 1 tal. 2 Cal, Eal. Cot. 2
Oral Manthly
Ingestion fmhalation Average
Atomic HRadionuctide Class i Rir Water  Concentrstion
o, {pl1) 1) pft/ml) {pCiiml}y  (pCi/ml} (pEflmi)
1 farie) w250 W, a1l compounds L A 2 AE-7 - 1E-4 1E-3
Sore surf
- (TE+2) - 1E-% - -
o Cltifﬁﬂﬁwi“z ¥, a1} compounds eucept
thase glven for ¥ SE+4 BE+2 -7 BE-10 - -
it. wall
(3E«4) o - - 4E-4 4f-3
Y, oaxides and hydraxides a bi+2 2E-7 BE-10 - =
W CalifTornivm-246 W, ste ﬁcr &E+2 Y+ AE-% 1E-21 5E-6 sE-%
Y, taa (4 - PE+0 AE-§ -1l - -
58 Californium-248 W, spe E“CF e+ 6E-2 -1 - - .
Borw surf Bome surf
244 (2E+1}) {1£-1) - E-13 -2 -6
. St cr - 1f-1 af-11 H-13 - -
38 Califorstue-249 W, see 2¥gr se-1 43 %12 - . .
Bore yorf  Bone surf
244 (JE+0) {9E-3) - 1f-1a 2E-8 2E-7
Y. i cr - 1€-2 §E-12 - - -
Bone surf
- {iE-2} - -1 - -
94 Californium-250 W, tee m{f 1£+0 9E-3 412 - - .
Borne surf  Bone gurf
7ad (2E+0} {26-2) - H-1 3-8 x-?
¥, Les cr - -2 1E-11 4E- 14 - -
58 Californfaw-251 W, see “*'ry 5¢-1 4£-3 w32 - - -
Bone serf  Borw surf
344 {1t+0) (9E-3) - JE-14 2i-8 2E=T7
Y, sed tf - 1E-2 4-12 - - -
fone surf
- (26-2) - nM - -
98 Californtue-252 W, see M0y 240 22 g-12 - - -
Bane surf Bene surf
244 {5{'&} HE-Z} - E'l‘ ?'E" 'ﬁ.-‘?
LT ct - ¥-2 1E-1% SE-14 - -
L) Californlum- 293 W, see z“tf 2Ee2 JE+D 8E-10 3E-12 - .
Rane wurt
244 {4E+2} - - - 5E-6 -5
Y. sen cr - 2E+C TE-10 %-12 - od
38 Californtum-254 W, see 233ct 240 -2 9E-12 MM 3-8 N-1
Y, see TTOCE - 26-2 76-12 27-14 - -
59 Eimsteinlum-2%0 M, 31] compauhds L EE ] SE+2 -7 - Ef-4 E6E-1
Sone burf
- {1E+3} - 2i-9 - u
93 Pinsteinlum-251 W, ail compounds 1E+3 QE+2 -7 - 1i-4 -3
Sone surf
- {1£+1) - -9 - -

9 Cinsteiniam2%3 W

#11 compounds

2E+2

1+

BE~30

2E-12
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Tatle 1 Table 2 Table 2
Qoeupational Values Effjuent Relgases to
Concentrations Sewers
Cot. 1 el 2 Cal. tot. 1 Col. 2
Bra? Roathly
Ingestion Inbalation Aversge
ftomic Radionuc)ide Crass M [ 13 [, o Air Water Loncentration
NG, {pli} {pl1) fpCimi) (pCifmd) (pCi/mY) (i)
" finsteinium-i54a W, al]l compounds 3E+2 \ 1541 AE-9 -1} - *
{L] wal
(IE+2) - - - 4E-6 485
" [insteinive- 250 W, 8] Compdands BE+0 -2 3E-11 - - -
Bome surl  Bore surd
{2E+)) {1E-}} - X-13 2t-7 Fy 3
100 farmium-252 ¥, a1l compunds 80+2 1E+1 -9 2%-11 -6 45
100 fermium 253 W, 8!l compounds 1E+3 1f+1 AE-9 1E-11 M-S 1£-4
160 Fermive- 254 ¥, 211 compounds 104 o+1 4E-8 -0 -3 -4
100 Fermium 255 W, a1l compounds SEs2 2E+1 -9 ¥E-11 TE-8 JE-%
100 Fermium- 757 W, 811 compounds 2i+1 2E-1 JE-11 - - -
RBowr surf  Bome surf
(AE+1) (2E-1) - ¥-13 5E-7 SE-&
10 Mendetevium-257 W, a1} compounds Ti+3 BE+] £E-8 - li-4 1£-3
Bore surf
- {9E+1) - 1E-10 J -
10 Mendelevium-298 M, 811 compounds 3+l 28-1 1E-19 - - -
Bone suri Bome surf
(5F+1} -1} - SL-13 oE-7 6t-6
Any single redionuclide not listed
arove with decay mode cther than
alpta smission or sponisneous fis-
gicn and witlh ragdiocactive malf- ]
Yife less tham 2 hours Submersion 2542 1E-7 1E-9 -
- Any single radionuciide rot tisted
above with decay mode other than
alpha emistion or spontansout Tis
sion and wilh radioactive half-
Vife grealer than 2 hours 2E-1 15-10 1E-12 1E-8 1€-7
- Aoy single radicauciide nol Tisted
ahove that decays By alpha eaission
or sponlanecus fisston, or any mix-
ture for which sither the fdentity
or Lhe concentration of any radio-
nuclice in Lthe mixture 15 not
known A4 28-13 1€E-15 -5 -8
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FOOTMOTES:

Lisubmersion® means that values given are for submersion fn & hemfspherical sewi-inTinite cloud of atrborne
saterial.

Zinese radionuc!ides have radiclogical half-11ves of less than 2 hours. Tha total effective dose equivalent

received during operations with these radionuc)ides might include a significant contribution from externa! expo-
sure. The DAL values for all radionuclides, other than those designated Class “Submersion,® are based upon the
committed ef fective dose equivalent due to the intake of the radionuclide into the body and do MOT include poten-
tially significant centributions to dose equivalent from external exposures. The licensee day substitute 1£-7
pCi/ml for the listed DAC to account for the subsersion dose prospectively, but should use individual monitoring
devices or other radiation seasuring instruments that sessure external exposure Lo desonsirate compliance with
the limits. (See § 20.1203.)

aFor soluble mixtures of U-238, U~234, and U235 in air, chemical toxicity say be the limiting factor (ses

§ 20.1201(e)). If the percent by weight (enrichment) of U-235 1s not greater than 5, the concentration value for
a dl-hour workweek 15 0.2 milligrams wranium per cubic meter of air average. For any enrichaent, the product of
the sverage concentration and Lime of exposure during & A0-hour workwesh shall not exceed BE-3 (SA) pCi-hr/al,
where SA is the specific sctivity of the ursnius inhaled. The spacific activity for natural wranium fs 6.77€-7
curies per gras U. The specific activity for other mixtures of U-238, U-235, and U-2M, 17 ot knowm, shall be:

SA = 3. 6E-T curies/graa U U-dep Teted
SA = [0.4 + 0.38 (enrichment) + 0.0034 {enrichment)?] E~6 , enrichment > 0.72
where enrichment is Lhe percentage by weight of U-215, expressed as percent.

NOTE:

1 If the identity of each radionuclide in a mixture is knowm but the concentration of one or more of the
radionuclides in the sixture is not known, the DAC for the mizture shall be the most restrictive DAC of any
radionuclide in the mixture.

4 [f the identity of each radicnuc)ide fn the mixture is not known, but it 13 known that certain radionuc]ides
specified in this appendix are not present in the mixture, the 1nhalation AL, DAC, and effluent and sewage
concentrations for the mixture are the lowest values specified in this appendix Tor any radionuciide that {s
not known Lo be abseat from the mixture; or

Table 1 Table 2 Table 3
Occupational Yalues Effluent Releases to
Concentrations Sewers
Col. 1 Col. 2 Col. 3 Col. 1 Col, 2
Oral Wonthly
Ingastion [nhalation Average
ALT ALl DAC Air Water Concentration
Radiomuc| ide (uCi) (uCi) (pCi/al) (uCi/mt) (uCi/ml)  (uCi/mi)

If 1t is known that Ac-227-0 and Ca-250-W are
not present - TE-4 3E-13 - - -

If, in addition, it fs known that Ac-227-W.Y,
Th=229-w.¥Y, Th=230-W, Th=232-W.,Y, Pa-231-W.Y,
Mp-237-W, Pu-239-W, Pu-240-W, Pu-242-W, Aa-24
As-282m-W, Ae-243-W, Ce-245-W, Cm-286-W, Ca-2
Ca-248-W, Bk-247-W, CT-249-W, and Cf-251-W

art not.present - TE-1 3E-12 - - -

If, in addition, it is known that Sm-146-W,

Sm-147-W, Gd-148-0,W, Gd-152-0.W, Th-228-W.Y,

Th=230-Y, ©-232-Y, U-233-¥, U-234-Y, U-235-Y,

U-236-Y, U-238~Y, Np-236-W, Pu-216-W.Y,

Pu=238-W.Y, Pu-23%Y, Pu-240-Y, Pu-242-Y,

Pu-244-W. Y, C;-243-W, Cr-244-w, (F-248-W,

Cr-249-v, Cr-250-w. ¥, Cf-251-Y, Cr-252-W.Y,

and CP-2%4-W Y are not present " TE-2 3-11 - - .

If, in addition, it 1s known that Pb-210-0,

Bi-210m-W, Po-210-0.W, Ra-223-W, Ra-225-W,

Ra-226-W, Ac-225-0,W.Y, Th-227-w.Y, U-230-D W7,

u-232-0.w, Py-241-w, Cm-240-W, Cm-282-W,

Cr-248-Y, Es=254-W, Fo-257-W, and Md-253-W

are not present - TE-1 3E-10 - -

1-
a7-w,
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Tablu 1 Tabie 2 Tabbe ¥
St tehs) Netule 1t iz laanac
Erncentralion Lewerre

Cal, 1 Col. T el 3 Cel. 1 Cot. 27

aral Monthly
Ingestion Inhalatisn Averape

Al AT AL Afir Weler famcanirat o

Radiomvx Vide {pCi) (psid (pCi/a1)} (pCi/ml) <{uCifmi) (ultial)

17, im adgition, it i known that 5§-32-Y,

Tied=v,

Fe=50-0, Sr90~v, 1v-93-D,

Cd-112m-0, €o-113-0, In-115-0,¥, fa~138-D,
Lu-176~W, WI-179e:D W, Hf-}82-D N, Bi-210w-D,
Re-224-W, Ra-278-W, AC-226-B MY, Pa-230-W,Y,

#=233-D
V-238-0

N, H-234-0 M, U-235-0 M, B-736-0 W,
¥, Pu-Z41Y, Bk-Z49-W, C1-253-¥,Y,
ahd E5-253-W am mob present - e+ ¥-3 - -

I it ¥s hrown that Ac-227-0. .Y, T 219-M ¥,
Th-232-w.Y, Pa-2311-M,Y, Ca-248-w, and
Lo 250-W are rot presenl - - - 1F-14 - -

B, fn additien, 1t 45 koown Lhat Se-1d6-W,
Gd-148-D W, Gd-152-0, TH206-M Y, Th-230-M.¥,

v-232-¥

, U233-Y, 234-Y, 3357, U-236-Y,

U-238-Y, U-WateY, Np-236-M, Wp-237-W, Pu-236-M.Y,
Pu-238-W,¥, Pu-239-M,Y, Pu-24D-W,¥, Pu-242-,7,
Pu-244-W,¥, AR-241°W, Ame 220N, Am-243W,
Co-243-W, Co-244-W, Co245-W, Ca-246-W,
Co-247-W, Bk-247-W, CT-24%-W ¥, C1-250-W, ¥,
CE-251-W,¥, £1-252-W,¥, and C1-254-W,Y¥

e rot

present - 1E-13 - -

it, in addition, 1L 15 known Lhat Se-147-W,
Gd=152-w, PH~210-D, Bi-210w-¥, Po~210-D W,
Ra=223-W, Ra-225-W, Re~226~W, AC-27%D W Y,
h=227-w,¥, U=-230-0 WY, U-Z232-0. W, -Nar-¥,
Pu=241-d, Cor-240-¥, Co-242-W, CI-24B-¥ ¥,
E4-254-w, Fo-257-W, and Md-F58-W are not

presenl

# 1E-12 - g

If, tn eagition L {8 wnown Lhat Fe-60,
Sr-3G, {d-113w, Ld-113, In-115, 1-12%,

Ls-104,
Hg=19d {
Ra-22%,

Sw- 145, Sa- 147, Lo-leE, G152,
crpanicy, Bi-210m, Re-7273, Ra-224,
Ac-22%, Th-22A, Th-230, U-233, =234,

U-235, U-236, U-138, -Mat, Ce-242, Cr-248,

Es-254,

Fr-252, and Wa-25B8 are not present . . = o iE-6 -5

IT 3 minture of radionuc]ides Consists of ursniuve #nd 115 daughters in ere dual (1D ym AWAD particie
gistribution sisumed) prior to chemical separation of Lhe ursnium from Lhe ore, the following values may be
used for the DAC of Lhe minture: 6L-1]1 pl of gross eipns sctivity from uranium-238, pranjue- 234, thorium- 730,
angd radiue-226 per mildiliter of pir, 3E~11 03 of natural vranium per mil1(Yiter of air; or 45 sicrograms of
raturgl yranioe per cebic eeler of &ir,

17 the igentity and concentration of esch rafonuc?ide in & minture e known, the Vimiting vatues should be
derived as Toliows: detersing, Tor each redionuc]ide in the miature, the Tatioc heiween the concentralion
gresent in Lhe sixture 300 the conceniralion otherwite sstablished in Appendis 8 for the specific radienuclice
when net fnoa ?inurt. The sum of such ratios Tor 211 of the radionuclices tn the sixture may not exceed 1%
(i.e , "ynity™}).
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Example: If radioneclides “A" “8." and “{* ave present {n concentrabions Cm l:a. and t.:. and ¢f the
applicable DALY are DAC,. w:a. and Dhtt. respectively, hen the concentrations shall be limited so that the

following welationship exists:

Appendix C to Part 20 - Quantities! of Licensed Material Requiring Labeling

. . Quantit
Radionuclide (uCi) y
Hydrogen-3 1,000
Beryllium-7 1,000
Beryllium-10 1
Carbon-11 1,000
Carbon-14 100
Fluorine-18 1,000
Sodium-22 10
Sodium-24 100
Magnesium-28 100
Aluminum-26 10
Silicon-31 1,000
Silicon-32 1
Phosphorus-32 10
Phosphorus-33 100
Sulfur-35 100
Chlorine-36 10
Chlorine-38 1,000
Chlorine-39 1,000
Argon-39 1,000
Argon-41 1,000
Potassium-40 100
Potassium-42 1,000
Potassium-43 1,000
Potassium-44 1,000
Potassium-45 1,000
Calcium-41 100
Calcium-45 100
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. . Quantity
Radionuclide (uCi)
Calcium-47 100
Scandium-43 1,000
Scandium-44m 100
Scandium-44 100
Scandium-46 10
Scandium-47 100
Scandium-48 100
Scandium-49 1,000
Titanium-44 1
Titanium-45 1,000
Vanadium-47 1,000
Vanadium-48 100
Vanadium-49 1,000
Chromium-48 1,000
Chromium-49 1,000
Chromium-51 1,000
Manganese-51 1,000
Manganese-52m 1,000
Manganese-52 100
Manganese-53 1,000
Manganese-54 100
Manganese-56 1,000
Iron-52 100
Iron-55 100
Iron-59 10
Iron-60 1
Cobalt-55 100
Cobalt-56 10
Cobalt-57 100
Cobalt-58m 1,000
Cobalt-58 100
Cobalt-60m 1,000
Cobalt-60 1
Cobalt-61 1,000
Cobalt-62m 1,000
Nickel-56 100
Nickel-57 100
Nickel-59 100
Nickel-63 100
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. . Quantity
Radionuclide (uCi)
Nickel-65 1,000
Nickel-66 10
Copper-60 1,000
Copper-61 1,000
Copper-64 1,000
Copper-67 1,000
Zinc-62 100
Zinc-63 1,000
Zinc-65 10
Zinc-69m 100
Zinc-69 1,000
Zinc-71m 1,000
Zinc-72 100
Gallium-65 1,000
Gallium-66 100
Gallium-67 1,000
Gallium-68 1,000
Gallium-70 1,000
Gallium-72 100
Gallium-73 1,000
Germanium-66 1,000
Germanium-67 1,000
Germanium-68 10
Germanium-69 1,000
Germanium-71 1,000
Germanium-75 1,000
Germanium-77 1,000
Germanium-78 1,000
Arsenic-69 1,000
Arsenic-70 1,000
Arsenic-71 100
Arsenic-72 100
Arsenic-73 100
Arsenic-74 100
Arsenic-76 100
Arsenic-77 100
Arsenic-78 1,000
Selenium-70 1,000
Selenium-73m 1,000

10 CFR 20.2402(b) (enhanced display) page 120 of 148



10 CFR Part 20 (up to date as of 12/02/2022)
Standards for Protection Against Radiation

. . Quantity
Radionuclide (uCi)
Selenium-73 100
Selenium-75 100
Selenium-79 100
Selenium-81m 1,000
Selenium-81 1,000
Selenium-83 1,000
Bromine-74m 1,000
Bromine-74 1,000
Bromine-75 1,000
Bromine-76 100
Bromine-77 1,000
Bromine-80m 1,000
Bromine-80 1,000
Bromine-82 100
Bromine-83 1,000
Bromine-84 1,000
Krypton-74 1,000
Krypton-76 1,000
Krypton-77 1,000
Krypton-79 1,000
Krypton-81 1,000
Krypton-83m 1,000
Krypton-85m 1,000
Krypton-85 1,000
Krypton-87 1,000
Krypton-88 1,000
Rubidium-79 1,000
Rubidium-81m 1,000
Rubidium-81 1,000
Rubidium-82m 1,000
Rubidium-83 100
Rubidium-84 100
Rubidium-86 100
Rubidium-87 100
Rubidium-88 1,000
Rubidium-89 1,000
Strontium-80 100
Strontium-81 1,000
Strontium-83 100
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. . Quantity
Radionuclide (uCi)
Strontium-85m 1,000
Strontium-85 100
Strontium-87m 1,000
Strontium-89 10
Strontium-90 0.1
Strontium-91 100
Strontium-92 100
Yttrium-86m 1,000
Yttrium-86 100
Yttrium-87 100
Yttrium-88 10
Yttrium-90m 1,000
Yttrium-90 10
Yttrium-91m 1,000
Yttrium-91 10
Yttrium-92 100
Yttrium-93 100
Yttrium-94 1,000
Yttrium-95 1,000
Zirconium-86 100
Zirconium-88 10
Zirconium-89 100
Zirconium-93 1
Zirconium-95 10
Zirconium-97 100
Niobium-88 1,000
Niobium-89m (66 min) 1,000
Niobium-89 (122 min) 1,000
Niobium-90 100
Niobium-93m 10
Niobium-94 1
Niobium-95m 100
Niobium-95 100
Niobium-96 100
Niobium-97 1,000
Niobium-98 1,000
Molybdenum-90 100
Molybdenum-93m 100
Molybdenum-93 10
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. . Quantity
Radionuclide (uCi)
Molybdenum-99 100
Molybdenum-101 1,000
Technetium-93m 1,000
Technetium-93 1,000
Technetium-94m 1,000
Technetium-94 1,000
Technetium-96m 1,000
Technetium-96 100
Technetium-97m 100
Technetium-97 1,000
Technetium-98 10
Technetium-99m 1,000
Technetium-99 100
Technetium-101 1,000
Technetium-104 1,000
Ruthenium-94 1,000
Ruthenium-97 1,000
Ruthenium-103 100
Ruthenium-105 1,000
Ruthenium-106 1
Rhodium-99m 1,000
Rhodium-99 100
Rhodium-100 100
Rhodium-10Tm 1,000
Rhodium-101 10
Rhodium-102m 10
Rhodium-102 10
Rhodium-103m 1,000
Rhodium-105 100
Rhodium-106m 1,000
Rhodium-107 1,000
Palladium-100 100
Palladium-101 1,000
Palladium-103 100
Palladium-107 10
Palladium-109 100
Silver-102 1,000
Silver-103 1,000
Silver-104m 1,000
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. . Quantity
Radionuclide (uCi)
Silver-104 1,000
Silver-105 100
Silver-106m 100
Silver-106 1,000
Silver-108m 1
Silver-110m 10
Silver-111 100
Silver-112 100
Silver-115 1,000
Cadmium-104 1,000
Cadmium-107 1,000
Cadmium-109 1
Cadmium-113m 0.1
Cadmium-113 100
Cadmium-115m 10
Cadmium-115 100
Cadmium-117m 1,000
Cadmium-117 1,000
Indium-109 1,000
Indium-110 (69.1min.) 1,000
Indium-110
(4.9h) 1,000
Indium-111 100
Indium-112 1,000
Indium-113m 1,000
Indium-114m 10
Indium-115m 1,000
Indium-115 100
Indium-116m 1,000
Indium-117m 1,000
Indium-117 1,000
Indium-119m 1,000
Tin-110 100
Tin-111 1,000
Tin-113 100
Tin-117m 100
Tin-119m 100
Tin-121m 100
Tin-121 1,000
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. . Quantity
Radionuclide (uCi)
Tin-123m 1,000
Tin-123 10
Tin-125 10
Tin-126 10
Tin-127 1,000
Tin-128 1,000
Antimony-115 1,000
Antimony-116m 1,000
Antimony-116 1,000
Antimony-117 1,000
Antimony-118m 1,000
Antimony-119 1,000
Antimony-120 (16min.) 1,000
Antimony-120 (5.76d) 100
Antimony-122 100
Antimony-124m 1,000
Antimony-124 10
Antimony-125 100
Antimony-126m 1,000
Antimony-126 100
Antimony-127 100
Antimony-128 (10.4min.) 1,000
Antimony-128 (9.01h) 100
Antimony-129 100
Antimony-130 1,000
Antimony-131 1,000
Tellurium-116 1,000
Tellurium-12Tm 10
Tellurium-121 100
Tellurium-123m 10
Tellurium-123 100
Tellurium-125m 10
Tellurium-127m 10
Tellurium-127 1,000
Tellurium-129m 10
Tellurium-129 1,000
Tellurium-131m 10
Tellurium-131 100
Tellurium-132 10
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. . Quantity
Radionuclide (uCi)

Tellurium-133m 100
Tellurium-133 1,000
Tellurium-134 1,000
lodine-120m 1,000
lodine-120 100
lodine-121 1,000
lodine-123 100
lodine-124 10
lodine-125 1
lodine-126 1
lodine-128 1,000
lodine-129 1
lodine-130 10
lodine-131 1
lodine-132m 100
lodine-132 100
lodine-133 10
lodine-134 1,000
lodine-135 100
Xenon-120 1,000
Xenon-121 1,000
Xenon-122 1,000
Xenon-123 1,000
Xenon-125 1,000
Xenon-127 1,000
Xenon-129m 1,000
Xenon-131m 1,000
Xenon-133m 1,000
Xenon-133 1,000
Xenon-135m 1,000
Xenon-135 1,000
Xenon-138 1,000
Cesium-125 1,000
Cesium-127 1,000
Cesium-129 1,000
Cesium-130 1,000
Cesium-131 1,000
Cesium-132 100
Cesium-134m 1,000
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. . Quantity
Radionuclide (uCi)
Cesium-134 10
Cesium-135m 1,000
Cesium-135 100
Cesium-136 10
Cesium-137 10
Cesium-138 1,000
Barium-126 1,000
Barium-128 100
Barium-131m 1,000
Barium-131 100
Barium-133m 100
Barium-133 100
Barium-135m 100
Barium-139 1,000
Barium-140 100
Barium-141 1,000
Barium-142 1,000
Lanthanum-131 1,000
Lanthanum-132 100
Lanthanum-135 1,000
Lanthanum-137 10
Lanthanum-138 100
Lanthanum-140 100
Lanthanum-141 100
Lanthanum-142 1,000
Lanthanum-143 1,000
Cerium-134 100
Cerium-135 100
Cerium-137m 100
Cerium-137 1,000
Cerium-139 100
Cerium-141 100
Cerium-143 100
Cerium-144 1
Praseodymium-136 1,000
Praseodymium-137 1,000
Praseodymium-138m 1,000
Praseodymium-139 1,000
Praseodymium-142m 1,000

10 CFR 20.2402(b) (enhanced display)

10 CFR 20.2402(b)

page 127 of 148



10 CFR Part 20 (up to date as of 12/02/2022)

Standards for Protection Against Radiation 10 CFR 20.2402(b)

. . Quantity
Radionuclide (uCi)
Praseodymium-142 100
Praseodymium-143 100
Praseodymium-144 1,000
Praseodymium-145 100
Praseodymium-147 1,000
Neodymium-136 1,000
Neodymium-138 100
Neodymium-139m 1,000
Neodymium-139 1,000
Neodymium-141 1,000
Neodymium-147 100
Neodymium-149 1,000
Neodymium-151 1,000
Promethium-141 1,000
Promethium-143 100
Promethium-144 10
Promethium-145 10
Promethium-146 1
Promethium-147 10
Promethium-148m 10
Promethium-148 10
Promethium-149 100
Promethium-150 1,000
Promethium-151 100
Samarium-14Tm 1,000
Samarium-141 1,000
Samarium-142 1,000
Samarium-145 100
Samarium-146 1
Samarium-147 100
Samarium-151 10
Samarium-153 100
Samarium-155 1,000
Samarium-156 1,000
Europium-145 100
Europium-146 100
Europium-147 100
Europium-148 10
Europium-149 100
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Europium-150 (12.62h) 100
Europium-150 (34.2y) 1
Europium-152m 100
Europium-152 1
Europium-154 1
Europium-155 10
Europium-156 100
Europium-157 100
Europium-158 1,000
Gadolinium-145 1,000
Gadolinium-146 10
Gadolinium-147 100
Gadolinium-148 0.001
Gadolinium-149 100
Gadolinium-151 10
Gadolinium-152 100
Gadolinium-153 10
Gadolinium-159 100
Terbium-147 1,000
Terbium-149 100
Terbium-150 1,000
Terbium-151 100
Terbium-153 1,000
Terbium-154 100
Terbium-155 1,000
Terbium-156m (5.0h) 1,000
Terbium-156m (24.4h) 1,000
Terbium-156 100
Terbium-157 10
Terbium-158 1
Terbium-160 10
Terbium-161 100
Dysprosium-155 1,000
Dysprosium-157 1,000
Dysprosium-159 100
Dysprosium-165 1,000
Dysprosium-166 100
Holmium-155 1,000
Holmium-157 1,000
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(HCi)
Holmium-159 1,000
Holmium-161 1,000
Holmium-162m 1,000
Holmium-162 1,000
Holmium-164m 1,000
Holmium-164 1,000
Holmium-166m 1
Holmium-166 100
Holmium-167 1,000
Erbium-161 1,000
Erbium-165 1,000
Erbium-169 100
Erbium-171 100
Erbium-172 100
Thulium-162 1,000
Thulium-166 100
Thulium-167 100
Thulium-170 10
Thulium-171 10
Thulium-172 100
Thulium-173 100
Thulium-175 1,000
Ytterbium-162 1,000
Ytterbium-166 100
Ytterbium-167 1,000
Ytterbium-169 100
Ytterbium-175 100
Ytterbium-177 1,000
Ytterbium-178 1,000
Lutetium-169 100
Lutetium-170 100
Lutetium-171 100
Lutetium-172 100
Lutetium-173 10
Lutetium-174m 10
Lutetium-174 10
Lutetium-176m 1,000
Lutetium-176 100
Lutetium-177m 10
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Radionuclide Quanfity
(HCi)
Lutetium-177 100
Lutetium-178m 1,000
Lutetium-178 1,000
Lutetium-179 1,000
Hafnium-170 100
Hafnium-172 1
Hafnium-173 1,000
Hafnium-175 100
Hafnium-177m 1,000
Hafnium-178m 0.1
Hafnium-179m 10
Hafnium-180m 1,000
Hafnium-181 10
Hafnium-182m 1,000
Hafnium-182 0.1
Hafnium-183 1,000
Hafnium-184 100
Tantalum-172 1,000
Tantalum-173 1,000
Tantalum-174 1,000
Tantalum-175 1,000
Tantalum-176 100
Tantalum-177 1,000
Tantalum-178 1,000
Tantalum-179 100
Tantalum-180m 1,000
Tantalum-180 100
Tantalum-182m 1,000
Tantalum-182 10
Tantalum-183 100
Tantalum-184 100
Tantalum-185 1,000
Tantalum-186 1,000
Tungsten-176 1,000
Tungsten-177 1,000
Tungsten-178 1,000
Tungsten-179 1,000
Tungsten-181 1,000
Tungsten-185 100
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Radionuclide (uCi)

Tungsten-187 100
Tungsten-188 10
Rhenium-177 1,000
Rhenium-178 1,000
Rhenium-181 1,000
Rhenium-182 (12.7h) 1,000
Rhenium-182 (64.0h) 100
Rhenium-184m 10
Rhenium-184 100
Rhenium-186m 10
Rhenium-186 100
Rhenium-187 1,000
Rhenium-188m 1,000
Rhenium-188 100
Rhenium-189 100
Osmium-180 1,000
Osmium-181 1,000
Osmium-182 100
Osmium-185 100
Osmium-189m 1,000
Osmium-19Tm 1,000
Osmium-191 100
Osmium-193 100
Osmium-194 1
Iridium-182 1,000
Iridium-184 1,000
Iridium-185 1,000
Iridium-186 100
Iridium-187 1,000
Iridium-188 100
Iridium-189 100
Iridium-190m 1,000
Iridium-190 100
Iridium-192 (73.8d) 1
Iridium-192m (1.4min.) 10
Iridium-194m 10
Iridium-194 100
Iridium-195m 1,000
Iridium-195 1,000
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Platinum-186 1,000
Platinum-188 100
Platinum-189 1,000
Platinum-191 100
Platinum-193m 100
Platinum-193 1,000
Platinum-195m 100
Platinum-197m 1,000
Platinum-197 100
Platinum-199 1,000
Platinum-200 100
Gold-193 1,000
Gold-194 100
Gold-195 10
Gold-198m 100
Gold-198 100
Gold-199 100
Gold-200m 100
Gold-200 1,000
Gold-201 1,000
Mercury-193m 100
Mercury-193 1,000
Mercury-194 1
Mercury-195m 100
Mercury-195 1,000
Mercury-197m 100
Mercury-197 1,000
Mercury-199m 1,000
Mercury-203 100
Thallium-194m 1,000
Thallium-194 1,000
Thallium-195 1,000
Thallium-197 1,000
Thallium-198m 1,000
Thallium-198 1,000
Thallium-199 1,000
Thallium-200 1,000
Thallium-201 1,000
Thallium-202 100
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Radionuclide (uCi)
Thallium-204 100
Lead-195m 1,000
Lead-198 1,000
Lead-199 1,000
Lead-200 100
Lead-201 1,000
Lead-202m 1,000
Lead-202 10
Lead-203 1,000
Lead-205 100
Lead-209 1,000
Lead-210 0.01
Lead-211 100
Lead-212 1
Lead-214 100
Bismuth-200 1,000
Bismuth-201 1,000
Bismuth-202 1,000
Bismuth-203 100
Bismuth-205 100
Bismuth-206 100
Bismuth-207 10
Bismuth-210m 0.1
Bismuth-210 1
Bismuth-212 10
Bismuth-213 10
Bismuth-214 100
Polonium-203 1,000
Polonium-205 1,000
Polonium-207 1,000
Polonium-210 0.1
Astatine-207 100
Astatine-211 10
Radon-220 1
Radon-222 1
Francium-222 100
Francium-223 100
Radium-223 0.1
Radium-224 0.1
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Radionuclide (uCi)
Radium-225 0.1
Radium-226 0.1
Radium-227 1,000
Radium-228 0.1
Actinium-224 1
Actinium-225 0.01
Actinium-226 0.1
Actinium-227 0.001
Actinium-228 1
Thorium-226 10
Thorium-227 0.01
Thorium-228 0.001
Thorium-229 0.001
Thorium-230 0.001
Thorium-231 100
Thorium-232 100
Thorium-234 10
Thorium-natural 100
Protactinium-227 10
Protactinium-228 1
Protactinium-230 0.1
Protactinium-231 0.001
Protactinium-232 1
Protactinium-233 100
Protactinium-234 100
Uranium-230 0.01
Uranium-231 100
Uranium-232 0.001
Uranium-233 0.001
Uranium-234 0.001
Uranium-235 0.001
Uranium-236 0.001
Uranium-237 100
Uranium-238 100
Uranium-239 1,000
Uranium-240 100
Uranium-natural 100
Neptunium-232 100
Neptunium-233 1,000
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Neptunium-234 100
Neptunium-235 100
Neptunium-236 (1.15 x 10°y) 0.001
Neptunium-236 (22.5h) 1
Neptunium-237 0.001
Neptunium-238 10
Neptunium-239 100
Neptunium-240 1,000
Plutonium-234 10
Plutonium-235 1,000
Plutonium-236 0.001
Plutonium-237 100
Plutonium-238 0.001
Plutonium-239 0.001
Plutonium-240 0.001
Plutonium-241 0.01
Plutonium-242 0.001
Plutonium-243 1,000
Plutonium-244 0.001
Plutonium-245 100
Americium-237 1,000
Americium-238 100
Americium-239 1,000
Americium-240 100
Americium-241 0.001
Americium-242m 0.001
Americium-242 10
Americium-243 0.001
Americium-244m 100
Americium-244 10
Americium-245 1,000
Americium-246m 1,000
Americium-246 1,000
Curium-238 100
Curium-240 0.1
Curium-241 1
Curium-242 0.01
Curium-243 0.001
Curium-244 0.001
10 CFR 20.2402(b) (enhanced display) page 136 of 148



10 CFR Part 20 (up to date as of 12/02/2022)

Standards for Protection Against Radiation 10 CFR 20.2402(b)
Radionuclide Quanfity
(HCi)
Curium-245 0.001
Curium-246 0.001
Curium-247 0.001
Curium-248 0.001
Curium-249 1,000
Berkelium-245 100
Berkelium-246 100
Berkelium-247 0.001
Berkelium-249 0.1
Berkelium-250 10
Californium-244 100
Californium-246 1
Californium-248 0.01
Californium-249 0.001
Californium-250 0.001
Californium-251 0.001
Californium-252 0.001
Californium-253 0.1
Californium-254 0.001
Any alpha emitting radionuclide not listed above or mixtures of alpha emitters of unknown 0.001
composition
Einsteinium-250 100
Einsteinium-251 100
Einsteinium-253 0.1
Einsteinium-254m 1
Einsteinium-254 0.01
Fermium-252 1
Fermium-253 1
Fermium-254 10
Fermium-255 1
Fermium-257 0.01
Mendelevium-257 10
Mendelevium-258 0.01
Any radionuclide other than alpha emitting radionuclides not listed above, or mixtures of beta 0.01
emitters of unknown composition
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T The quantities listed above were derived by taking '/10th of the most restrictive ALl listed in table
1, columns 1 and 2, of appendix B to §§ 20.1001-20.2401 of this part, rounding to the nearest
factor of 10, and arbitrarily constraining the values listed between 0.001 and 1,000 uCi. Values of
100 pCi have been assigned for radionuclides having a radioactive half-life in excess of 10° years
(except rhenium, 1000 uCi) to take into account their low specific activity.

NOTE: For purposes of §§ 20.1902(e), 20.1905(a), and 20.2201(a) where there is involved a
combination of radionuclides in known amounts, the limit for the combination should be derived as
follows: determine, for each radionuclide in the combination, the ratio between the quantity present
in the combination and the limit otherwise established for the specific radionuclide when not in
combination. The sum of such ratios for all radionuclides in the combination may not exceed “1”

(i.e., “unity”).

[56 FR 23465, May 21, 1991; 56 FR 61352, Dec. 3, 1991. Redesignated and amended at 58 FR 67659, Dec. 22, 1993; 60 FR 20186,
Apr. 25, 1995]

Appendix D to Part 20 - United States Nuclear Regulatory Commission Regional Offices

Link to an amendment published at 87 FR 68030, Nov. 14, 2022.

Telephone .
Address (24 hour) E-Mail
NRC Headquarters Operations Center USNRC, (301) Hoo.Hoc@nrc.gov
Division of 816-5100
Preparedness | (301)
and 951-0550
Response, (301)
Washington, | 816-5151
DC (fax)
20555-0001
Region I: Connecticut, Delaware, District of USNRC, (610) RidsRgn1MailCenter@nrc.gov.
Columbia, Maine, Maryland, Massachusetts, Region |, 475 | 337-5000,
New Hampshire, New Jersey, New York, Allendale (800)
Pennsylvania, Rhode Island, and Vermont Road, Suite 432-1156
102, King of | TDD:
Prussia, PA (301)
19406-1415 | 415-5575
Region II: Alabama, Florida, Georgia, Kentucky, | USNRC, (404) RidsRgn2MailCenter@nrc.gov
North Carolina, Puerto Rico, South Carolina, Region I, 245 | 997-4000
Tennessee, Virginia, Virgin Islands, and West | Peachtree (800)
Virginia Center 877-8510
Avenue, NE., | TDD:
Suite 1200, (301)
Atlanta, GA 415-5575
30303-1257.
Region llI: lllinois, Indiana, lowa, Michigan, USNRC, (630) RidsRgn3MailCenter@nrc.gov
Minnesota, Missouri, Ohio and Wisconsin Region Il 829-9500
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Telephone .
Address (24 hour) E-Mail
2443 (800)
Warrenville 522-3025
Road, Suite TDD:
210, Lisle, IL | (301)
60532-4352 | 415-5575
Region IV: Alaska, Arizona, Arkansas, US NRC, (817) RidsRgn4MailCenter@nrc.gov
California, Colorado, Hawaii, Idaho, Kansas, Region 1V, 860-8100
Louisiana, Mississippi, Montana, Nebraska, 1600 E. (800)
Nevada, New Mexico, North Dakota, Lamar Blvd., | 952-9677
Oklahoma, Oregon, South Dakota, Texas, Utah, | Arlington, TX | TDD:
Washington, Wyoming, and the U.S. territories | 76011-4511. | (301)
and possessions in the Pacific 415-5575

10 CFR 20.2402(b)

[68 FR 58802, Oct. 10, 2003, as amended at 71 FR 15007, Mar. 27, 2006; 73 FR 30457, May 28, 2008; 75 FR 21980, Apr. 27, 2010;
76 FR 72084, Nov. 22, 2011; 77 FR 39905, July 6, 2012; 79 FR 66602, Nov. 10, 2014; 85 FR 65661, Oct. 16, 2020; 87 FR 20696, Apr.

8 2022]

Appendix E to Part 20 - Nationally Tracked Source Thresholds

The Terabecquerel (TBq) values are the regulatory standard. The curie (Ci) values specified are obtained by
converting from the TBq value. The curie values are provided for practical usefulness only and are rounded after

conversion.
. ., R Category 1 Category 1 Category 2 Category 2
Radioactive material (TBq) (i) (TBq) (Ci)
Actinium-227 20 540 0.2 54
Americium-241 60 1,600 0.6 16
Americium-241/Be 60 1,600 0.6 16
Californium-252 20 540 0.2 54
Cobalt-60 30 810 0.3 8.1
Curium-244 50 1,400 0.5 14
Cesium-137 100 2,700 1 27
Gadolinium-153 1,000 27,000 10 270
Iridium-192 80 2,200 0.8 22
Plutonium-238 60 1,600 0.6 16
Plutonium-239/Be 60 1,600 0.6 16
Polonium-210 60 1,600 0.6 16
Promethium-147 40,000 1,100,000 400 11,000
Radium-226 40 1,100 0.4 11
Selenium-75 200 5,400 2 54
Strontium-90 1,000 27,000 10 270
Thorium-228 20 540 0.2 54
Thorium-229 20 540 0.2 54
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. R R Category 1 Category 1 Category 2 Category 2
Radioactive material . )
(TBq) (Ci) (TBq) (Ci)
Thulium-170 20,000 540,000 200 5,400
Ytterbium-169 300 8,100 3 81

[71 FR 65708, Nov. 8, 2006]

Appendix F to Part 20 [Reserved]

Appendix G to Part 20 - Requirements for Transfers of Low-Level Radioactive Waste Intended
for Disposal at Licensed Land Disposal Facilities and Manifests

|. Manifest

A waste generator, collector, or processor who transports, or offers for transportation, low-level
radioactive waste intended for ultimate disposal at a licensed low-level radioactive waste land disposal
facility must prepare a Manifest (OMB Control Numbers 3150-0164, -0165, and -0166) reflecting
information requested on applicable NRC Forms 540 (Uniform Low-Level Radioactive Waste Manifest
(Shipping Paper)) and 541 (Uniform Low-Level Radioactive Waste Manifest (Container and Waste
Description)) and, if necessary, on an applicable NRC Form 542 (Uniform Low-Level Radioactive Waste
Manifest (Manifest Index and Regional Compact Tabulation)). NRC Forms 540 and 540A must be
completed and must physically accompany the pertinent low-level waste shipment. Upon agreement
between shipper and consignee, NRC Forms 541 and 541A and 542 and 542A may be completed,
transmitted, and stored in electronic media with the capability for producing legible, accurate, and
complete records on the respective forms. Licensees are not required by NRC to comply with the
manifesting requirements of this part when they ship:

(a) LLW for processing and expect its return (j.e., for storage under their license) prior to disposal at a
licensed land disposal facility;

(b) LLW that is being returned to the licensee who is the “waste generator” or “generator,” as defined in

this part; or

(c) Radioactively contaminated material to a “waste processor” that becomes the processor's “residual

waste.”

For guidance in completing these forms, refer to the instructions that accompany the forms. Copies
of manifests required by this appendix may be legible carbon copies, photocopies, or computer
printouts that reproduce the data in the format of the uniform manifest.

NRC Forms 540, 540A, 541, 541A, 542 and 542A, and the accompanying instructions, in hard copy,
may be obtained by writing or calling the Office of the Chief Information Officer, U.S. Nuclear

Regulatory Commission, Washington, DC 20555-0001, telephone (301) 415-7232, or by visiting the
NRC's Web site at http.//www.nrc.gov and selecting forms from the index found on the home page.

This appendix includes information requirements of the Department of Transportation, as codified in
49 CFR part 172. Information on hazardous, medical, or other waste, required to meet Environmental
Protection Agency regulations, as codified in 40 CFR parts 259, 261 or elsewhere, is not addressed in
this section, and must be provided on the required EPA forms. However, the required EPA forms
must accompany the Uniform Low-Level Radioactive Waste Manifest required by this chapter.
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As used in this appendix, the following definitions apply:
Chelating agent has the same meaning as that given in § 61.2 of this chapter.

Chemical description means a description of the principal chemical characteristics of a low-level
radioactive waste.

Computer-readable medium means that the regulatory agency's computer can transfer the
information from the medium into its memory.

Consignee means the designated receiver of the shipment of low-level radioactive waste.

Decontamination facility means a facility operating under a Commission or Agreement State license
whose principal purpose is decontamination of equipment or materials to accomplish recycle,
reuse, or other waste management objectives, and, for purposes of this part, is not considered
to be a consignee for LLW shipments.

Disposal container means a container principally used to confine low-level radioactive waste during
disposal operations at a land disposal facility (also see “high integrity container”). Note that for
some shipments, the disposal container may be the transport package.

EPA identification number means the number received by a transporter following application to the
Administrator of EPA as required by 40 CFR part 263.

Generator means a licensee operating under a Commission or Agreement State license who
(1) is a waste generator as defined in this part, or

(2) isthe licensee to whom waste can be attributed within the context of the Low-Level
Radioactive Waste Policy Amendments Act of 1985 (e.g., waste generated as a result of
decontamination or recycle activities).

High integrity container (HIC) means a container commonly designed to meet the structural stability

requirements for a Type A package.
Land disposal facility has the same meaning as that given in § 61.2 of this chapter.

NRC Forms 540, 5404, 541, 541A, 542, and 542A are official NRC Forms referenced in this appendix.
Licensees need not use originals of these NRC Forms as long as any substitute forms are
equivalent to the original documentation in respect to content, clarity, size, and location of
information. Upon agreement between the shipper and consignee, NRC Forms 541 (and 541A)
and NRC Forms 542 (and 542A) may be completed, transmitted, and stored in electronic media.
The electronic media must have the capability for producing legible, accurate, and complete
records in the format of the uniform manifest.

Package means the assembly of components necessary to ensure compliance with the packaging
requirements of DOT regulations, together with its radioactive contents, as presented for
transport.

Physical description means the items called for on NRC Form 541 to describe a low-level radioactive
waste.
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Residual waste means low-level radioactive waste resulting from processing or decontamination
activities that cannot be easily separated into distinct batches attributable to specific waste
generators. This waste is attributable to the processor or decontamination facility, as
applicable.

Shipper means the licensed entity (i.e., the waste generator, waste collector, or waste processor) who
offers low-level radioactive waste for transportation, typically consigning this type of waste to a
licensed waste collector, waste processor, or land disposal facility operator.

Shipping paper means NRC Form 540 and, if required, NRC Form 540A which includes the information
required by DOT in 49 CFR part 172.

Source material has the same meaning as that given in § 40.4 of this chapter.
Special nuclear material has the same meaning as that given in § 70.4 of this chapter.

Uniform Low-Level Radioactive Waste Manifest or uniform manifest means the combination of NRC
Forms 540, 541, and, if necessary, 542, and their respective continuation sheets as needed, or
equivalent.

Waste collector means an entity, operating under a Commission or Agreement State license, whose
principal purpose is to collect and consolidate waste generated by others, and to transfer this
waste, without processing or repackaging the collected waste, to another licensed waste
collector, licensed waste processor, or licensed land disposal facility.

Waste description means the physical, chemical and radiological description of a low-level radioactive
waste as called for on NRC Form 541.

Waste generator means an entity, operating under a Commission or Agreement State license, who

(1) possesses any material or component that contains radioactivity or is radioactively
contaminated for which the licensee foresees no further use, and

(2) transfers this material or component to a licensed land disposal facility or to a licensed
waste collector or processor for handling or treatment prior to disposal. A licensee
performing processing or decontamination services may be a “waste generator” if the
transfer of low-level radioactive waste from its facility is defined as “residual waste.”

Waste processor means an entity, operating under a Commission or Agreement State license, whose
principal purpose is to process, repackage, or otherwise treat low-level radioactive material or
waste generated by others prior to eventual transfer of waste to a licensed low-level radioactive
waste land disposal facility.

Waste type means a waste within a disposal container having a unique physical description (i.e., a
specific waste descriptor code or description; or a waste sorbed on or solidified in a specifically
defined media).

Information Requirements

A. General Information
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The shipper of the radioactive waste, shall provide the following information on the
uniform manifest:

1. The name, facility address, and telephone number of the licensee shipping the waste;

2. An explicit declaration indicating whether the shipper is acting as a waste generator,
collector, processor, or a combination of these identifiers for purposes of the
manifested shipment; and

3. The name, address, and telephone number, or the name and EPA identification
number for the carrier transporting the waste.

B. Shipment Information
The shipper of the radioactive waste shall provide the following information regarding the
waste shipment on the uniform manifest:
1. The date of the waste shipment;
The total number of packages/disposal containers;

2
3. The total disposal volume and disposal weight in the shipment;
4. The total radionuclide activity in the shipment;

5

The activity of each of the radionuclides H-3, C-14, Tc-99, and I-129 contained in the
shipment; and

6. The total masses of U-233, U-235, and plutonium in special nuclear material, and the
total mass of uranium and thorium in source material.

C. Disposal Container and Waste Information

The shipper of the radioactive waste shall provide the following information on the

uniform manifest regarding the waste and each disposal container of waste in the
shipment:

1. An alphabetic or numeric identification that uniquely identifies each disposal
container in the shipment;

2. A physical description of the disposal container, including the manufacturer and
model of any high integrity container;

3. The volume displaced by the disposal container;
4. The gross weight of the disposal container, including the waste;

5. For waste consigned to a disposal facility, the maximum radiation level at the surface
of each disposal container;

6. A physical and chemical description of the waste;
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The total weight percentage of chelating agent for any waste containing more than
0.1% chelating agent by weight, plus the identity of the principal chelating agent;

The approximate volume of waste within a container;

The sorbing or solidification media, if any, and the identity of the solidification media
vendor and brand name;

The identities and activities of individual radionuclides contained in each container,
the masses of U-233, U-235, and plutonium in special nuclear material, and the
masses of uranium and thorium in source material. For discrete waste types (i.e.,
activated materials, contaminated equipment, mechanical filters, sealed source/
devices, and wastes in solidification/stabilization media), the identities and activities
of individual radionuclides associated with or contained on these waste types within
a disposal container shall be reported;

The total radioactivity within each container; and

For wastes consigned to a disposal facility, the classification of the waste pursuant
to § 61.55 of this chapter. Waste not meeting the structural stability requirements of
§ 61.56(b) of this chapter must be identified.

D. Uncontainerized Waste Information

The shipper of the radioactive waste shall provide the following information on the
uniform manifest regarding a waste shipment delivered without a disposal container:

1.
2.

The approximate volume and weight of the waste;
A physical and chemical description of the waste;

The total weight percentage of chelating agent if the chelating agent exceeds 0.1% by
weight, plus the identity of the principal chelating agent;

For waste consigned to a disposal facility, the classification of the waste pursuant to
§ 61.55 of this chapter. Waste not meeting the structural stability requirements of §
61.56(b) of this chapter must be identified;

The identities and activities of individual radionuclides contained in the waste, the
masses of U-233, U-235, and plutonium in special nuclear material, and the masses
of uranium and thorium in source material; and

For wastes consigned to a disposal facility, the maximum radiation levels at the
surface of the waste.

E. Multi-Generator Disposal Container Information
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This section applies to disposal containers enclosing mixtures of waste originating from
different generators. (Note: The origin of the LLW resulting from a processor's activities
may be attributable to one or more “generators” (including “waste generators”) as defined
in this part). It also applies to mixtures of wastes shipped in an uncontainerized form, for
which portions of the mixture within the shipment originate from different generators.

1. For homogeneous mixtures of waste, such as incinerator ash, provide the waste
description applicable to the mixture and the volume of the waste attributed to each
generator.

2. For heterogeneous mixtures of waste, such as the combined products from a large
compactor, identify each generator contributing waste to the disposal container, and,
for discrete waste types (i.e., activated materials, contaminated equipment,
mechanical filters, sealed source/devices, and wastes in solidification/stabilization
media), the identities and activities of individual radionuclides contained on these
waste types within the disposal container. For each generator, provide the following:

(a) The volume of waste within the disposal container;
(b) A physical and chemical description of the waste, including the solidification agent, if any;

(c) The total weight percentage of chelating agents for any disposal container containing more than
0.1% chelating agent by weight, plus the identity of the principal chelating agent;

(d) The sorbing or solidification media, if any, and the identity of the solidification media vendor and
brand name if the media is claimed to meet stability requirements in 10 CFR 61.56(b); and

(e) Radionuclide identities and activities contained in the waste, the masses of U-233, U-235, and

plutonium in special nuclear material, and the masses of uranium and thorium in source material if
contained in the waste.

Il. Certification

An authorized representative of the waste generator, processor, or collector shall certify by signing and dating the
shipment manifest that the transported materials are properly classified, described, packaged, marked, and labeled
and are in proper condition for transportation according to the applicable regulations of the Department of
Transportation and the Commission. A collector in signing the certification is certifying that nothing has been done
to the collected waste which would invalidate the waste generator's certification.

lll. Control and Tracking

A. Any licensee who transfers radioactive waste to a land disposal facility or a licensed waste collector
shall comply with the requirements in paragraphs A.1 through 9 of this section. Any licensee who
transfers waste to a licensed waste processor for waste treatment or repackaging shall comply with
the requirements of paragraphs A.4 through 9 of this section. A licensee shall:

1. Prepare all wastes so that the waste is classified according to § 61.55 and meets the waste
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Label each disposal container (or transport package if potential radiation hazards preclude
labeling of the individual disposal container) of waste to identify whether it is Class A waste,
Class B waste, Class C waste, or greater then Class C waste, in accordance with § 61.55 of this
chapter;

Conduct a quality assurance program to assure compliance with §§ 61.55 and 61.56 of this
chapter (the program must include management evaluation of audits);

Prepare the NRC Uniform Low-Level Radioactive Waste Manifest as required by this appendix;

Forward a copy or electronically transfer the Uniform Low-Level Radioactive Waste Manifest to
the intended consignee so that either

(i) receipt of the manifest precedes the LLW shipment or

(ii) the manifest is delivered to the consignee with the waste at the time the waste is
transferred to the consignee. Using both (i) and (ii) is also acceptable;

Include NRC Form 540 (and NRC Form 540A, if required) with the shipment regardless of the
option chosen in paragraph A.5 of this section;

Receive acknowledgement of the receipt of the shipment in the form of a signed copy of NRC
Form 540;

Retain a copy of or electronically store the Uniform Low-Level Radioactive Waste Manifest and
documentation of acknowledgement of receipt as the record of transfer of licensed material as

For any shipments or any part of a shipment for which acknowledgement of receipt has not
been received within the times set forth in this appendix, conduct an investigation in
accordance with paragraph E of this appendix.

B. Any waste collector licensee who handles only prepackaged waste shall:

1.

Acknowledge receipt of the waste from the shipper within one week of receipt by returning a
signed copy of NRC Form 540;

Prepare a new manifest to reflect consolidated shipments that meet the requirements of this
appendix. The waste collector shall ensure that, for each container of waste in the shipment,
the manifest identifies the generator of that container of waste;

Forward a copy or electronically transfer the Uniform Low-Level Radioactive Waste Manifest to
the intended consignee so that either:

(i) Receipt of the manifest precedes the LLW shipment or

(ii) the manifest is delivered to the consignee with the waste at the time the waste is
transferred to the consignee. Using both (i) and (ii) is also acceptable;

Include NRC Form 540 (and NRC Form 540A, if required) with the shipment regardless of the
option chosen in paragraph B.3 of this section;

Receive acknowledgement of the receipt of the shipment in the form of a signed copy of NRC
Form 540;
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6. Retain a copy of or electronically store the Uniform Low-Level Radioactive Waste Manifest and
documentation of acknowledgement of receipt as the record of transfer of licensed material as

7. For any shipments or any part of a shipment for which acknowledgement of receipt has not
been received within the times set forth in this appendix, conduct an investigation in
accordance with paragraph E of this appendix; and

8. Notify the shipper and the Administrator of the nearest Commission Regional Office listed in
appendix D of this part when any shipment, or part of a shipment, has not arrived within 60
days after receipt of an advance manifest, unless notified by the shipper that the shipment has
been cancelled.

C. Any licensed waste processor who treats or repackages waste shall:

1. Acknowledge receipt of the waste from the shipper within one week of receipt by returning a
signed copy of NRC Form 540;

2. Prepare a new manifest that meets the requirements of this appendix. Preparation of the new
manifest reflects that the processor is responsible for meeting these requirements. For each
container of waste in the shipment, the manifest shall identify the waste generators, the
preprocessed waste volume, and the other information as required in paragraph I.E. of this
appendix;

3. Prepare all wastes so that the waste is classified according to § 61.55 of this chapter and
meets the waste characteristics requirements in § 61.56 of this chapter;

4. Label each package of waste to identify whether it is Class A waste, Class B waste, or Class C
waste, in accordance with §§ 61.55 and 61.57 of this chapter;

5. Conduct a quality assurance program to assure compliance with §§ 61.55 and 61.56 of this
chapter (the program shall include management evaluation of audits);

6. Forward a copy or electronically transfer the Uniform Low-Level Radioactive Waste Manifest to
the intended consignee so that either:

(i) Receipt of the manifest precedes the LLW shipment or

(ii) the manifest is delivered to the consignee with the waste at the time the waste is
transferred to the consignee. Using both (i) and (ii) is also acceptable;

7. Include NRC Form 540 (and NRC Form 540A, if required) with the shipment regardless of the
option chosen in paragraph C.6 of this section;

8. Receive acknowledgement of the receipt of the shipment in the form of a signed copy of NRC
Form 540;

9. Retain a copy of or electronically store the Uniform Low-Level Radioactive Waste Manifest and
documentation of acknowledgement of receipt as the record of transfer of licensed material as

10. For any shipment or any part of a shipment for which acknowledgement of receipt has not been
received within the times set forth in this appendix, conduct an investigation in accordance with
paragraph E of this appendix; and
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11. Notify the shipper and the Administrator of the nearest Commission Regional Office listed in
appendix D of this part when any shipment, or part of a shipment, has not arrived within 60
days after receipt of an advance manifest, unless notified by the shipper that the shipment has
been cancelled.

D. The land disposal facility operator shall:

1. Acknowledge receipt of the waste within one week of receipt by returning, as a minimum, a
signed copy of NRC Form 540 to the shipper. The shipper to be notified is the licensee who last
possessed the waste and transferred the waste to the operator. If any discrepancy exists
between materials listed on the Uniform Low-Level Radioactive Waste Manifest and materials
received, copies or electronic transfer of the affected forms must be returned indicating the
discrepancy;

2. Maintain copies of all completed manifests and electronically store the information required by
10 CFR 61.80(I) until the Commission terminates the license; and

3. Notify the shipper and the Administrator of the nearest Commission Regional Office listed in
appendix D of this part when any shipment, or part of a shipment, has not arrived within 60
days after receipt of an advance manifest, unless notified by the shipper that the shipment has
been cancelled.

E. Any shipment or part of a shipment for which acknowledgement is not received within the times set
forth in this section must:

1. Beinvestigated by the shipper if the shipper has not received notification or receipt within 20
days after transfer; and

2. Betraced and reported. The investigation shall include tracing the shipment and filing a report
with the nearest Commission Regional Office listed in appendix D to this part. Each licensee
who conducts a trace investigation shall file a written report with the appropriate NRC Regional
Office within 2 weeks of completion of the investigation.

[60 FR 15664, Mar. 27, 1995, as amended at 60 FR 25983, May 16, 1995; 68 FR 58802, Oct. 10, 2003; 73 FR 30457, May 28, 2008;
80 FR 74979, Dec. 1,2015]
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